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^ 1.3/an 1.55/an ^ l-'ill- ^ ^ =>-^-%- ^ ^'1^ 

^S°fi ^°lcf. €■ 'S'^'Hl i4€- ^ 1.20/an i-D-7-) 1.60/anfil <=g l7l)°J: eg 

^ 44 1.37/an i.50/ane1 ^< 4 ] ^^]<>\]. ^o^7) 4^VoflA^ oj:o] 5i 

^ O.S °iJl. S-<4 ^ 1.3/an 4^6*^cl] 1.55/an 4^J-cfl4 4 -tlJl °l-8-t}- ^ 1-tIl- 7V¥4 

^1 ?]:>4. 
i lb 

4 - 4°14. 4^^. #211^, ^’4-i:. 

4 '414 



^ ^ •f-4<4]44 4^soH 21-g- 4 4°14, ^ 4-71 ^ 4°14* Sffl-4^ ^ 4tb 5l°14. 

«!)7g4# 

^4^4 ^ ^4°fl44 1.3/an 4^1-4(1280™ 44 1320nm)4 <=i ^4+ 44-^ 4^ S.H. 4 

4olul7> e>l-§-44 44. 4 2 l ^>-4 4444 1 . 55/an 4^^4(1530nni 44 1565nm) 

44 ^±7} 4^ 44 4-44 Sl^, -t-7>44, Er ^ 7 } ^ 444# 4-g-# 4 444 1 . 55/an 44-44 4# 3i 

^ $14. 421# 4-S-S. 44 . 1.55/an 4^>44 4 ^aV 4 . 4 -^ 5 ^^^ ^ 47 ^]^ a 1 = e :g- >^olal7>. 4 
^ 44-4 -tl^ 4 - -S' ##4fe 44 - ■§•#■ 4#(WDM: Wavelength Division multiplexing) ##47-14 ##S.4 4-§-4 jl 
$14. S#. 43. ##4^ ^#4 444# #4#2l 1.3/an 4^44 "^44 1.55/an 4^9-44 "t4 #4# 7V#s>7fl 

4# 444eii 7l#o) oicf. 

’S44 44# #4 

’*44## 4#4 #4 7]#-i- ^s.# ^ 4 . 444 ## 44* #44^4. #, 1.55/an 4444 4 ## 44# 4# 
## 43 s ^ si-oiBi* ^^S.s.4, 1.3/an 4444 #3: 4# 4#4# ##4 #447> 447) 4*4 444 

0 . 3 . WDM### ## # §14. SE#. 421 ®!## Alae 4o]a^S 1.55/an 4#44 #3: ## ##4# ##, ##4 
#447> 4447)1 4447 I 4#°ll 4#^ ## ##4 44# 4#4 ##4 #t )1 1.3;® 4#4°11 4 # 

-# 4## 4# S#4# ## 2-:^ # 444* # 4#2.5.a1, 1 . 3/an 4444 #3: ## #### *#4 

47 V 4447)1 4 - 47 ] 7] o)l§o)| a]Ai^ :^«j- ^Aj- 2 ] i7floi 4 ^ 3 ^ ^ 7 )) s*, o) #-1- 2 . 2 . # 444 

2 1.55/an 4#44 #2 #* #### 4#4# *#4 74447> 444 4#4 #4422 WDM ### ## ^ §14. 

44 #4, 47J- 444 ^4 ##4 #Aj.g- # 4444 7fl#4 4242 $14(4* ##. K. Okamoto et 

al., "Zero total in single- mode Optical fibers over an extended spectral range". Radio Science, Volum 17, 

Number 1, pages 31-36, January-February 1982 #2). 4* ##. -#42 444 24 4 44 4### 4* 2.4%2 
37)1 43, a# 34 4 44 44# 3.5/an2 4 -t)) # 224 , 4# 444 #4 *#47} 4 # # 4447} 4#44 

$14. 3#x]Dl, o]e }4 * 4 = 444 24 444 4### #7} 4#4 * # 444# 427} *# 42 , ## *#4 
24 . ##22, 34 444 444,4# # 444471# *2 #444 47)1 42 , 4#4 #-# #7j-£ 

* ^4# 7j-#4 ^ 1 -# 47)1* 4 |# 47 l 4 sflA^ 4#4# ^ 22 , i.3/an 4#44 #2 # ^ 1.55/an 4#44 #2 # # 

4-4 Jl#4$] ### 7}#4t)1 4# # 444 §1 3^2 ^# 4 #. 7 ^ 4 # 4 4)### 4# #422 42 $14. 

* ^44) 4# 4 - 444# 1.3/an 4#44 #2 # 4 1.55/an 4#44 #2 # #’*4 2#4$1 ### 7}#4 t)1 4# 

4 - 4442Ai. 4 # 1.20/an 44 1.60/an4 ’^#‘>1! 4 *# 4## 17H# 7}44, #71 4 *# 44-4|7l 44 *# #2 
2* # 44444. 2.#, #7l eg ## 4 ## 1.3/an 4#44 1.55/an 4#42 *4#, 4# 1.37/an 44 1.50/an4 
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5£^. ''^ 7 ] *-t]r = ^ ^^7] -S-tV =L 7 icfl^l 7 > O.lOps/nm^/km olsKw>%’-2]^>7ll^ 

l.55nm oH^-i 0.06ps/nin2/km i.SOfzm 1 . 55 ;®^^ ^*(c41* 

1:'^. ^^1-711 ^7»«>Jl 

^'^1. '11'^ ^ OH 1-^'^ 7l<y^ ^ 7 } 7 \ 1.38f®l- 1.37;® 

l.SOwnSl 4^-i- 9X7] ifl-S-ofl, 1.3j® e«<J- ^ 1.55ym ’S 

t42^-7'i, <=11- 1.3;® ^ 1.55wn T^s. ^°1 ^3il-s>^ ^4-s^S., ^ 4^4 

^^s*}7] °]^S: 

2^^ &^. tfl^o] iA7tm 9X^ !•# ^7} ^o]ti] ^^r7]% ol-§-S]-^ 1.37;® ^7] 

1 43’;®^q ^<=1 itzf OH 313(1.38;®)s^ ^ c-1^ 

^ ^7l tjH^oIc).. ''^7] OH 5-^ ^3.9 ^Tfl 1.38 

il- -tlJ: ^ cfl^AS7.i ol.g-s>fe cqs^ O.S. ^-tV* 

7-l7l7l .?1«(1, <^ ^<4 31-^ 1.45;®:e.'^5. 3711 1.50;® >^.?lS. €^1-. 

Sll^ ^ ^°l«l<=^l^i. ^'t> ^2:1-711 f‘7>^3). :g-Aloi], ZL 3 ^;^oHa1s 1 ^S.3Sl O.lOps/i® 

2/km <=>]^, «V^^®>711^ !.55;®<M|7-'lfil ^S. 3 . 71 - 0.06ps/i®2/km ols}^ 1.3;® 3l.^^cfl°D7..1sl ^ 

1.55;® 2l-^tfl°1l7.-l3l c>] tfl, 3il-^ 1.3;®°!!^..! 21 ^aI ^cflAlfil-. 4^ 1.55/®«i7..l2l 4*11*1^ c>l:t^ 

6ps/nm/km 2.^ 12ps/nin/km ol4'=>14. 

014-4 4-°l, ^ >4^ 4 4°liHfe l.3ji® 44«fl ^ 1.55;® 44 tfl 2 i 44 - 011 x 1 ^4:44 4 44^ 4444. 24 , 

2.3l-’.e.^44- 44°1I4, 44 s 4ol7>^«n m o]^s. 440 I 1.3;® °144 4-?-, 1.3;® 444 ^ 1.55;® 

444 4444 7lxi 2 .=. 4 4-i- 444 ^ 5i7l 4-&4 44444. 24, 4 j»i4 444(4^2 4ol7> 4=- km ol4)4 

4 ^<|.oi|xi^ 425. 444 714 4 ^aj 4 - J 1444 , 425 44^ 1.45;® <=>14(42 4 44242 4 ^-?-)42 4-§- 
.g-xii^ § 14 . 44 , ^4 # 4 -i- 714-4^ 425 44<=>1 1 . 0 ;®# 4^44, -1-4 ^-4ol 4714711 #7>4 

^ Ti-^7} S14. Z1S152, 47 I 525 44-fi- 1.05;® <=>14, l.30an! <=>144 ^<^1 4# 44444. 

24 , 4- °11 4# 4 4<=>144 1.3;® 444 4 1.55;® 444<=>H7l 2444 4 4^# 7V=^47ll 47l 4*fl, 44 1.55 

j[®oi|4, 4 ^ 32mm2 444* 4<=>fl 144 0.5dB <=>14, 4444711^ 0.06dB ol47> -1-4 ^4* 7>43> 4 - 4011 , 

44- 1.55;®01171 45;®2 <^ 1 ^^, 4444711^ 4W 242 # 42 4^4(A^„)«- 4^4. 24 . 414 4 4<=14^ 44 
1 38;®ofl7loi Qj^ =|-^oii 7l<?14 4* <^44 #7>4<=>1 O.ldB/km <=>!4<=>14. 44, 44 !.38;®<=>1l7lsl OH *<2<=>11 7lo]^ 
4* ^^4 # 7 V 4 oi O.ldB/km 014014, 44 44 1.38;® #44 44 44* 42 4 44 ^4ofl oi#4^ 5 J 2 7 } 
*44. oi 42=2122 Aj-7l 44 1.38;® #44 44 414o1l 44* 44(444^4* 4^^1471 4«fl7l)Al7l7l 

44171, °i -g-4 44* 44 1.45ym242 32 54 1.50/:® ol44 44 tRoR -g7js>c.l£ 44 . 

24 , -a2 444(Agff)* ^7fl 3^8-24825 12 *2(EP 0 724 171 A2)oR c^1a 14 a>4 40 ], ol^yo] -il(i)o.^ ^ol^^. 



=2ji(rE^rdry /(CE*rdr) 

i 0 ( 1 ) 

oi7ixi. E* 44 4<=>11 *^4* 4711. r* 3oi *4 oR714 44 444 tIeIoIci-. 

.g. ^t^oR 4 .g. 4 40 I 4 * # 4S17K34422 ***oi 47>£l4 o^# 444)4 7l#22 4- 4^4* 4 

01 ^cR47l- 1 % ois>ol3 42471- -0.5% ol4<4 *4* 5244* 4-#4. 0 I 44 4 - 74 * 5244°fl7l. <=41* *4 Ge 
427} 47V-4 3#=4* <^ 44 * 's44<=>1l 44 4-*** 4# 1% 44 0 I 3 , c^l-S- *4 F -4271- ^7V4 71-g-^#- <3 4 

4 * -447><=fl '=114 4-1-4* 7>=* -0.5% olAj-ol7l nR#oR, 7ll5(-i-^* =^ 7>oR 4^ ^=4* 7fl«>l)7l- -§-oi«->zi, 54, 4 

* # 4 * 4-711 4 * 5)4 7>*4711 € 4 . 24 . # 447>4 * 74 ^^ 7i#52 4 4 * 74 ^ ^}s] ^^47> - 0 . 2 % 4 ^^.. 

^r]. H].^;Aj5].7R^ -0.15%o242 34 , *R4 ^ 4-0144 7 R 5 -I- <^711 4* ^<=>R7l cl* «i-^2)44. 

4*4 -S* 44 7l"7l - 47 J* ^ 40 I 4 # 44 71-71 O] -*7^oR Slcflxl ''^ 444 . *, ^ 40 I 44 tR 1 #5-cr 

^ 7 ^* 4 . 1421 -Ai 27^ si -l-=a** 2<=1 <=i'^3>, A 47 ] ^o] <=g44 4^<=>11 44-S #42 <=g4* #44 -#2 
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<4] s)s{| 1 1^15. # 2flH.(clepressed dade) ^ 

= ell=;^E #Efl= '^7] #211^ '^7] 3.0] s-l^ofl '^7] 30] ?> 

'-H# ^6^7) €s}t = Sl S1^<H1 ^4?.1^}JI. '^7] 1-H^ #2fl^^cf5. ^3 5E^V #1^ 

■S: 

^ ^1 2 ^ 2 lS. ^1 1 o}^V7]-7-ls. 30] 'Q-7] ao1 'g^al T^wltlr 

^^']. -U^l "S^€- i7^2l ^^-Sr-%: ^1 1 aV 7] 7fl 1 o] S]^o]] ^ 7-1 S] SE*}- ^^7] 1 3o]S. 

Til 2 3o]S. aJ- 71 7fl 2 ^iS] 

^ ''6^71 #2fl:= ^o’-7l 7]] 2 3°1^1 ^l^ofl ^ 5> JI 4^7 ] tJ] 2 3o]^Z]- #E)):=fil-, 7^7] 

#efl = Sl Sl^ofl ^4^15)51, ^^7l #Sfl = licl-3E ^3 7 -^ 7 ] ^ 2 3<>liit::l-S ^-Sr #Hfl 

Sfl^g- ^ i^olulol 7fl 3 Til 1 ^2:21- u>^ 7 > 7 - 1 S. V^i]-7.] 30] <^^J!>. 7^7] 30] <g £l ^ 

^«ls>al, ^e), 7.^7] ^o] <^^,0- rii^^o] Tfl 1 ^olsl-, Al-71 Til 1 ■2l^°fl ^7-lSl 

3 -y-71 7fl 1 30l:e.cl.S. ’^-8: Til 2 30121-, -y-71 Til 2 ScHSl Sl^ofl ^7-lSl J7 7 ^ 7 ] ^Hl 2 3<>1 l^cl-S. ^3 

Til 3 3o]t ^ult!-'^. ^^1. '^7] Til 3 ^3E21 ^ ^o]^7\ cl = ell2^E §aflc 
''o’-7l '^■71 711 3 ^<^Sl 2l^oH ^sl-cl Aj.7] 7,] 3 ^ol_a.i:l- ^-0: -g-^-i-^ #2fl.E.2l-, ^>-71 xfl 

# #Hfl:=2l si^cHi -g^isi Ji, 4V7I iii^ S2fl^:M.c>i ^3 SEt!- 4^7i tii 3 3<>1 :b.ci.£ ^ o . ^74^^ ^v- 5,.]^ #Hfl = 

S. 

^'^'8: Til 3 ^3E2l 21-g-oll slsfl, ^§1 474 i.55i/moflAl 0.06ps/nin2/km °1§1-Sl zI^aV ^ ^ 

Tfl <^711 

atl-. ^‘3- ^ Til 4 ^3i3 3E7^ 142^-7'i -tl^cJ-t!- '^'^4. -'6^71 30 ] <^^21 21^011 ^^1^ 'g^'i' 

^Uls>l3l, ^t], 7^7] 3_o] <^■^,0: ^7^21 #74^^ Til 1 30 ] Sd-, aI- 71 Til 1 S<7l2l 2l^<41 ^^l^lJl aJ-71 7]] \ S^lJS. 

>4£ 4--S- ^^4-i-# Til 2 30 ]% ^1-71 711 4 ^^21 ^4 4°l»l7> clHell^S #efl= =§^<41 

^ ^0^71 #211^ A47l 711 2 ^ol^l ^s>cl SE^V A47l Til 2 711^ #2fl = 2l-, ^47! 

141^ #211 = 21 21^011 a4^is|j7 747] 41^ #2flH.a.nl-£ ^3 a# 4>7l 711 2 Jicl-JE ^2, #74.4-^ s]i 

Sj)<4 :g- 31-01 ulal Til 5 -::?-2;fe ±7^ 41- 3*^1 ^47! 30I ^^2-1 2l^oH ^^1^ #2fl= ^«1 

sl-nl, ^^1, A47) ^ol 4l7^ol 711 1 1J-71 Til 1 -3<>l2l 21^011 #7-1 Sli 74 7I 7,] ^ ^ol^CfS 

Til 2 ^olfil-, ^g-7] Til 2 30I2I 21^01] 74^1 SIJI 747] ;()] 2 ^oljat^l-S. ^-g- #T4-g.^ Til 3 30I 

21-. T47I Til 3 ^<>1^1 2l^oH ^AlslJi 7471 Til 3 Solitnl-5. ^o, #74^^ 4 4 sols. oI^oIt^I^ S<>1 ^ 

«l#cl-. -^J-71 Til 5 ^ 3^ol»l°llTi. 7471 #2fl:B <g^-a- ^1-71 Til 4 30lS.nl-i ^-0: #### 

#• ^ A4-J!i ^Ultl ^ i^olaloll 21^ 4««cl-. ^n^3S., -g- #>goll 14= ^ 

7-lsEj^r 1.3f0i ^^Cfl2l Til 1 #^5>^ Til 1 ^4^7121-. 1.55/an 34^44121 ti 1 2 Tfl 2 ^41712}-, 74 

7l Til 1 4^4j7lS-g-El Til 1 ^ ^ 7471 7,1 2 ^7l7lS.4El Til 2 #31®!-^ ^3l-7l2l-, >471 7,1 1 #3l7l 

oil 3 #^ol 74^^, 74^21 ^Ul# ^ 2I0IS ^URVCI-. ol ^7^ ofl 2lSfl. Sl)<4 ^ Sl-olul^ 

#3l7loll 2ltfl Til 1 ^ ^ Til 2 ^ <7]7'^^ #-8: ^ AlSE«ofl 2lsl-^, Til 1 ^ 

-tlTlS-g-El 1.3<im ^T4dl2l Tfl 1 ^-0: #3ll-7ll- Tl^T-l > 47 ! ^ ^olulofl olAl-Slol. ^7l ^ ig-olHlvU-t =r4l ^1^ 

^-8- ^4^cl-. Til 2 4^4j7ls.-g-El 1.55;® 3^^14131 Tfl 2 ^-8 - #^711- tI^aI 'aT>5l 

<=H. -^g-71 ^ 3q-olHltHt ^74 AlS^J-i- ^3f#cl-. ^ ^4^Sofl ^ -y-#3l- ^’•ol , Sf}-, 1. 3^1154^4 

<41 ^ 1.552m 34-^^<41 ^ S>M-oflTls jL#al^ ^ 7>^^7fl =f-3^ ^^]^3 SX3, a4^3> ^-0: ^3 

* ^ 4°l«l7l- 21-8-^ O.S.^1. =11*4 ^ Al^^.0. Cfl-g.^ f. 74 ^ 7>^^T11 

S.^21 TVcf^ 7414 

3 lafe #■ ^'gofl i4€- ^ ^°1«121 21-^ofl cJl^ Ti^i ^Tj-8: .£^1^^ ^sfl.E. 

£ Ibfe -g- ^•'gofl 14-g- ^ 2l-olul2l i4>4ofl cll^ ^74 ^7^^ £Al^^ nsfl£. 
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£ 2a^ ^ ^ ^1 1 ^ 13 

£ 2bfe £ 2a°fl £^1€ ^1 1 ^ -i-^^ £S.3l-<a. 

£ 3^8: >11 2 ^^Hl°fl 14-E- ^ £S.3|-‘a. 

£ 4^ >11 3, >11 15 ^ ^1 17 4€- ^ 3)-<^lal^ ^^-i- HS.3il-<a. 

£ 5fe >11 4 -aAlofloH t4^ ^ i^olB^eq -g-^# 

£ 6-8: ^1 5, 16, 4 18. >11 19 ^ >11 21 i4€- ^ b 1-°1«1^ -i-^# =£4'^. 

£ 7-c ^1 6, >11 20 >11 22 14-E- ^ ^<^1^1^ ^^i.-k ££j^‘S. 

£ 8^ >11 7 ^ >ll 8 -M^l“(|oll “!■■=• ^ ^°1«1^ -g-^-i: ££^'y. 

£ 9 >ll 9 ^ >ll 10 '^>'l°fl°ll ^ st-ol^l^ -l-^^ 

£ lO’gr ;H1 11 ^ >11 12 'SAioiiioj) t4^ ^ HS.34<a. 

£ 11^ £ 2b, £ 3 vfl^l i 10°11 £^m <^=1 >W^ ^1 1 ^^1 ^1 13 ^€- 

4°l»lsl <^21 7>^1 7^51^ a. 

£ 12fe >ll 14 141^1 ^-11 22 i4€- ^ 7}^] ^jslt!: 2. 

£ 13^ >11 1 ^^l<i°ll tt|-s 33^-oia^ o] 3ih^oii tflt!: £^l5>fe ^eflH. 

^ *lsl7> >11 1 -a^HH «!■€• ^ 4ol«l^ 4^J-°11 £^l«>fe ZlEfla. 

£ 15^ SS^H4 ^1 1 ^ ^11 13 ^ :s^°lHl2l £^l^>fe 

nsfla. 

£ 16-8- ^2l7l- 711 13 g^ic^iofl 14^ ^ 4°1»1^ £7lsVfe nsfla. 

£ 17a^ ^S. Til 18 ’-flT^l Til 22 g^leHofl :Q:«11 a-1 _ ji|-:^ 1.55;im°l|7-lsl '&^^(Agjj)j4- ^-tl g££^l ^>11 -b- £7'1s> 

nEfla. 

^ 175 ^ gAlcflofl ^«1I>-1. l.bbtanoflT-i^^l ^^J-(Xc)2> ^1 ^ 32mm£ gg^lSl# l^’a-^-l g^ ^ 

^ii|.fil ^711# £Als>^ ZLSfla. 

£ 18a^ -a- a:’^°11 ^ Ala^Jsl 7fl3l= £Alt|- £^. 

£ 18b^ -g- >4€- ^ A]a^sl ofl-l- £a1b->-& £^. 

•a^'Hi 

0- |g^^ ^ °11 ttl-g- ^ j3l-°l'^ 1? ^ Ala^sl zl' •a>'l'>ll# S. la i4l7l a 2b, £ 3 ^7] 16, ^ S. 17a Ul^l £ 18b 

1- %2i5l-ol -a'^tlT^l-. 2-t!:. S-'S -i-'y -2.4i°11fe •^a^l g°4 

^7l, S. la^ -g- a'^°ll ^ ^'=>1'^^ £a1b1--c- 3.2fl£°l£, £ Ibfe -g- “1-g- 

^ siolttloi 4;g.olj tfltb £Al®>^ nzflaolcK 
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^ >^'^0)1 14^ % °i S-tl- 1.20;an l.SO^flnS) >g^cHl ly^aj. ^.^y] eg 

1.37;an i-H?.) 1.50;an£l ^°\] £ la^l = S.-^l€ ^°1. OH st-^g- 1 33 

/an ■^(‘^l# KAZUHIRO NOGUCHI et a!.. "Loss Increase for Optical Fibers Exposed to 

Hydrogen Atmosphere". JOURNAL OF LIGHTWAVE TECHNOLOGY. VOL. LT-3. NO. 2. APRIL 1985 ^2l), o) 4^’- 
-US. ol-§-ar ^^'■'1 ^ i4# ^ Z. Ibofl 

«V2}- :^^o|, OH 7l<y^ ^'’4°] -§71^ l.SSran* 1.37wn 4l7.] i.43ianS) rflofl ^ 

3|.g-ol >^^011 '^■<^£1^ 1,3^ ^ i.55;an eg ^a 1 4;g-o] 

O] 2^2l£l:n 5I14-. 31-^J- 1.38/mtl- °] -tl^ ^ 4^*- ol^5>^ ^-9-°Il^ 4^-i- 

1.45jtim.at4£ ^70- S?!- 1.50tfn °]t\s] « ^ \JflS. ol<4 :^o), ^ angcfl <g jil.;^. 

^ 3)^ 1.3rfln ^ 1.55;an ^J: ^ o_^7.:| oi.g-^_o^Mi. ojs. 4 

0^5.21 O.S. ^^.2. ^AgAl?lJI. ^43. 4^4 ^^S-ir JL^l-^O-S. 514. ^a-°l, 1.37ffln 

47J 1.43/anS] 4°ll ^ 1.47;um 5i^ 1-# ^7} 444 f^^7j* ol.g-4 

0.S.4 4^ 44# 44# T #4. ## 4 4 ## #4#°-S4 ^g-7] OH 43# ^Tfl 4 443. 4-# 

l.38;fln# i#4# 4-4 44# #3 4 44 443S4 4#4# 4#4-b 444# 44 44'>fl4 43433 #4# 
#447171 44. 4 #4 44# 44 1.45rfln343 # 1.50ran 444 443 #4443 44. 



3#, 4 #44 4# 4 444# 47l 4 #4 44444 #4 #3^4 #447> O.lOps/nm^/km 44(4444 tI1# 4 

4 1.55xan4|4 O.OGps/nm^/km^l 4)‘^l3, 1.3;im 444 # 1.55/flii 444 44°fl44 #44 ■3'#4-7l- ###4. °1 4. 4 
4 4 44444# 44 l.3/an444 #4 Dj 34 #44, # 44 l.55x®444 #4 Dj 554 #44 444 ^44. 

6 ps/nm/km °14 12 ps/nm/km °1444. 1.3^ 4444 #4 44# 4# S### 4-# S.B. 4 4-°144 1.55/an 44 

4444 #447V I7ps/nm/km 43# 4# Jt4443. 1.3/ffii 444 # 1.55/an 444 44444 44 4 4444 # 
44 #44# 4#4 44 4#41(l2ps/nm/km 44). 4 #44 4#4 34 ##44. 41- 44 4444# 4 # 

4 #4°1 #'‘3471 4#4 (6ps/nni/km °14), 444 ##4 #4# i4#33 4# ■# aJ4. 

3#. # #>^4 4# 4 444# 443 #471- m 443 ^33 444 1.3/an 444 #4 4-i- 33* 344# 
4 #o)]ai h}#- 2144 . o] ;g.o, 1.3/an 441 ^ # 1.55/an 444 4444 7i4 4#^ #4 #t #4. 434 444 

(4#3 #oi7l-^ km °14)4 4#44# 433 444 714 4#4# 344#, 433 44# 1 . 45/an ol44<43 4 
4. 34, # #414414, 433 44# CCITT #4°fl Tf^gsloi 51 ^ a]. 2 j. ^voi, 7 ^ 0 ] 2m4 4 444* ## 140mm3 
1## 4# 4Efl°114 44-€ LPll 3:^4 ^33 4444. 3*. ## #•## 7i#-4# 4#414# ^33 444 1.0/an 

# 444 #, #■# #-#ol ^714711 # 7 > 4 # ## 7 > 5 i 4 . ZL^]B.S.. 471 433 44# 1.05/an 44, 1.30/an ol^j-^ ^ 

4 34 44444. 

444 #4, # ##41 4# 4 444# 1.3/an 444 ^ 1.55/an 4444 44# 44 44 #44 # #4 44# #7j 
43 . 34 4 44 44444 *447> 4 # ## 33 4 444471 4*4. 4^4 44 44# 4## 4 *'# 4^ 
^4 ## 44141 ##44. 

# ##4 4 # 4 444# 44 1.30/an 44 i.55/an4 #444 *-# #3371- #3*711 #44# 44 44444(3 

lb41 3^14 5H]o]^ol|Al^ 43*711 #7». ol ^.o 3 j].^ 1.20/an 44 1.60/an4 #4 rflofl eg l^fl^ -#44 

# 44 7}#43. 471-4-4, 1.3/an 444 # 1 . 55/an 444 444|'H4 *4-4 #4 7V4# 44 Si# 4443 444 
44(*44 #°fl 7V4## 44# 44 #44 #7il 47l7il #4). 

-# ##4 4-# 4 444# 4# 32mm3 444# “114 44 1.55/an4|44 -i-4 #-^4 0.5dB/^ e>14, 0.06dB/4 4 
44 44 34 44444. 4 4#. ## #-^4 4*4 47l nfl#4, 7114 #4 #4 71^4 ^ 7 }^ Jl4433 4 

41# # Xi4. 3#, 4 ## #-^(dB/^)# 44 32mm4 #3#(mandrel)°H 444 4 4444 4414, 44 1.55/an4 
44 4 * # 4 * 1^44 #-a 43 # 4 # si44. 



-# ##41 4-# 4 444# 44 1.55/an444 #3 4#4(Ag„)7> 45m^ 44. 49im^ 343 €- tsIoi di* m1-^z}44. 
4 li# 1.55/an 4444 # *4 44# 4# #44 *4 ai.h.e ^ 4oit^oHA-i ^ 3 : ##44 -f-f- 4443. #4 # 
#4 4fii #- 7g-i7> 447 -I 7 I nll#e.l|, 444 ## #4 44# 4# #44 #'‘34 Jl4433 4^144. 
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^ 1.38f/nio11^1s^ OH 7l<?]t!- #7}^(a)°l O.ldB/km 5}°1 

^ -l-tlofl ^-§- 7]-^^ 31-^J- tfl^o] tfl-S-^ ^ m-S-<^1'4. 2.t!-. 1.38(ffll* 

Al3: ^ 3l-^ ol-§-^>fe ^^ls>7l l4j.g-<41, Aj-7] Ii|. 

3i1^ 3^^ 1.45wnJi4S. 3.JI 3^^ 1.50;iflii 3^<41 3^^# ^o] 

^ t4€- ^ 3^<^l'3l^ ^ -i-$l-<=l ^7]-S^<H Si^l -aHl?V)S] 7]§^s ^ «1#4 

^ ^cflAl 7 > 1 % olo>olji ^±^]7} -0.5% <^1^>'?1 ^^a-ir =^ 3 it--a-i- ^ol H].^3is>i:}.. Ge 

^7>sl^ Ji^^-i- ^ Tflt!- 1% °1^T-°1^, ‘=^11- 1-^ F €^7> ^7>5l^ 

^ -aEl7^><41 tflt!- -0.5% <^ 1 AJ-C >1 711^71- «151^ 2.^, ^ ^4- ^l|7fl7l- ^ 

01 : 511 : 1 -. 5£^, :a.cf Tils* ^7)1 s>7l ^ 42l?1-s1 71§‘22 tb al-l-^a: a]-^ -0.2%c>1aJ-. ^ 

€{■ -0.15%a.4:£ €■ aJ-=>l 

ci.o.oi]_ ^ ^t^oH 14 ^ 3401 H 1 S 1 7|1 1 ^7] 22 ^A 1 < 4 | 1 - £ 2a, 2 2b, ^ 2 3 5 . 10^ 

(711 1 ^A^l) 

2 2a^ 711 1 'gAHl'^l 14 -g- ^ 3ilolBl(100)s1 ^2# 2^1 2 2b-c- 2 la°11 2 ^ 1 ^ ^ 3il-oliJl( 100)^1 

■g-^# 223^^013^. -^•71 Til 1 .^Alc^loll 14 .^. 3^c>1'^(100)'fe- 2^ ^-i: 342 I-AI -tl^tb ^^#(rij)# ^1^ 

(2a)s1 2<>1 '^^(110)3!l-, -^71 20 I ^^(110)^1 -2l^<i #^-§-(ni)-i- (<nj)^^ -sSllH. *^^(120)^ 

2tb, 3 . 0 ] <^^(110)s1 geflJE. <^^(120)21 g^#2c1-2 3^. ■^^(110)^ ^l3§(2a)’8r 5.2;anOl2, 

#Efl2 *^^(120)g 7] ^22 tb -S'H '^^(110)^1 W]-g-:g^ A>(Aj)fe 0.55%ol33l-. °l2l^ ^ 3^“1w1^ gsl^b# '41'^12 

s_ w> 4 , < 4 % gig, ^ol c|4(110)ol| Ge ^7>^22^ 

2 2b<4| 2 Al^ g^ 4 ^ 223q-g( 150)21 ^-^-Sr 2 2a ^ 2 l a 1(L)<4) i4€- 2<>| 'g ^{110)21 

Aj-ai 4 4^oH ^ifs>2 Sic)-. 1421 -^: 1 , 2 2 b 21 ggg 2234g(l50)<4|Al. ^ ^(151)-cr 2<4 '^'4(110)21 4d(L)Aj-2l 4 - 
jaoioilA-loi -g-^-g-, <^^(152)-ar g2fl2 <^^(120)21 ^(L)-^>2| 4 -:^^o1)a^oi z^-zl- 2 a1b>2 5)c1-. 

2 .^. 4214 ^ # 2)12 °i4(120)o1| 4ltb 20 I 44 ( 110 ) 2 ) 2>421- g «1 7 ^ 4 ^ 14 . 

A j=(nij-n 2 )/n 2 

47]a:|, ^4 44(110)2) ggg, 02^ #42 4^(120)21 g^4go14-. 2^. ^ 4^1144Ai^ aKa)^ 

4^1-2 aAi£|oi ^Ji. A 47 ] 7^siAioiiA-io| 4 cgrtoi $^-^44-. 44-4. a 7> -S-4 ?b4 ^4-, cfl-§;4^ ^4 

2 ) gg^o. mjflc Cg 4 (i 20 ) 2 ) ggg24-2 51^ 210 )^ 14 . 

4-71 Til 1 gAl^ol) 4^ 4 - 401401 eg 4^^ 1.44;anol2, 4^ 1.20fim i-l14 1.60;an4 4^°1)fe "^-71 4 ^'tb 3ib4- 
4 17 H 4 ^ 71)42 5I4. "^■7) 4 ^4- 444^14 g22^ 0.060ps/ninVkm, 4^ 1 . 55 ;an 4 Al 2 ) ^aV 

0.054ps/ran^/km, ^22 4^4 0.96 jot 44. SEtb. ^42 4^ 1.30;:fln 44 1 . 55^21 4444 -Sr-tb g£2-^ 42-i-7ll 
■f^7>4Jl 4 , 24 , ^71)4 o_^.^ 4 ^ 1.20/im4Alsl -S-AVol -18.5ps/nm/km, 44- 1.30/an442l -S-tb4 -9.6ps/nm/km. 4 
4 1.45:m4Al4 ^44 0.6ps/nm/km, 44 1 . 55 /.aii 4 AI 2 I ^aVoI 6.2ps/nm/km, 44 1 . 60 ;an 4 Al 2 l ^44 8.8ps/nm/km 
44. 24 , 2 ]^ 32mm44 444-i- 421 44 1.55iifln4Ai4 #74 144 o.06dB42. 44 1.55tfn4A-14 gi 

4^^(Agj{)-& 49.1^fln244. 

(711 2 44 oil) 

40 . 0 D s. 3-B: 7 ll 2 gAlofloll 4 .g. 4 40 I 44 g744- =S4g44. ^^7) 7 ll 2 gAHloll itj-g. 4 4442) 7 lg: 42:^ 
2 2a4 244 Til 1 gAHi4 .^A>4ji, 2 2a41 2 a 14 #4= 44(120)4 4^5flA2 gsll2 42il- ^4 4 1 

-gAlcdJ4 4=4. 2 2al- 4244 g44’3. 7ll 2 gAloilolj i4.g. 4 401 ^ 1 .^ ggg(nj)-i- ?J-=- 4 -t- 4^(2a)2) ^4 
4 4(110)4, 7^4 34 4 4(110)21 4^4 -l-sll:^ 44(120)* 444-2 Si4. g-7l gsfl2 4 4(120)* 24 4 
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'^(llO)cHl S&tF ^^4#(n3)(<rii)-a- ^’^(25)^1 #efl = sf, '^7] -y 

#^4^(n,)(<ni. >n3)^ s]^ £l*fl 5H^. ^^1:. <^^(110)3] 9 ]^ z’^(2a)^ 5.2;fln°l 

i, -tHflcsl S14 2]^(2b)€- 10.9ifflioli:^. S£^, *14 ‘^'^*1 ^-'S-i-Cng)^ '^^*1 

■i- 4(Aj(=(nj-n2)/n2))^ 0.55%. ^4 €efl^4 4(A3(=(n3-n2)/n2»4 -0.057ool4. "iBlt!- 4 4°1«14 4 

5141- Ullo]^S c}o^. oj].f. s.,g Ge €ril7> ^7}5] Jl, 1^1^ 1-gfl^oll F €:3l7l- ^7}-a_O^.H^ 

£ 3°11 £7.]^ iS.4<a(250)4 £ 2a°11 SL^]^ 42:21 ^^7] ^74.g. = s4<a(250) 

*1 ^44 £ 2a 4*1 4d(L)°l| <4€- ^*1 '^'^(110)2) 4-y4‘=’H cA4°l 4^]°U 4fl'4l “fsl-^i, 

i 321 #74.^ =s4°d (250)011 71. <^^(251)4 ^<>1 ‘^^(110)2) 74(^74-0] 2 ^ .^^oflAloj <^^(252)4 #2flH 

'g^(120)4 47^44 ^4 #2fl = 2l 74(L)>^42l 4 «^ofl7.io] -=g 4(253)4 4^(120)4 47^44 *14 

4e)1h21 7^(L)4*1 4 4^4712) # 74^^ zvzv v+eI-vHji oic)-. 

7b’-7l Til 2 47 HH C44 4 4°1b1*1 ^ 44 444 1.46f/mol Jl, 44 1.20;fln ^fl^l 1.60/im4 '^4 i41o114 7j-7l ^ ^>i}- 
44°1 I7fl4 47fl4:a Sl4. 7bi-7l 'g 474 sj-jg-ofl ai o] ^44 4S.44 0.053ps/nni2/km. 44 1.55 /oto)171s 1 44 4^.44 
0.049ps/nin2/km, ^44 444 0.93/flnol4. S^tl. ^lols s}-;^- l.SOfan i-A4 1.55^an2l *§4011x1 #444 42:l-7fl 

444-2. Sl-^4, Tj].;^ 1.20fano1l7l o] -13.5ps/nm/kiTi. 44 1.30jM)o)l7l4 44ol -10. Ips/nra/km, 

47g- 1.45fim°1l7loi ^4401 -0.5ps/nni/km, 44 1.55wnofl7l4 44ol 4.3ps/nin/km, 44 1.60fjnoll7l «) ^xj-o) 6.7ps/nm/ 
kmol4. 44 32mmS. 4444 44 47§ 1.55ffln°l|7l s] 0.20dBol:n,. 47^ 1.55/a)ofl7i o] 

4^4(Ag,f)4 47.2wn2ol4. 

(413 47H1) 

4 44 7)1 3 47Hlo)| 14^ ^ 4°144 #4^ =s.44°14. 7J-71 xfl 2 47HHI 4€- 4 4°144 7l.g- 5. 2ao)l 

£7]^ 7)1 1 47H121- -R-x>3>ji. £ 2ao)l JEXI^ ^oi ^^(110)01 Tfl 1 ^01^4 7)1 2 ^45. 47g4 7§o] 7)1 1 47H14 4 
scf. :£ 2a* 42:44 41 3 47HH1 4# 4 4°144 ^a* 444’3, ^4 <§4(110)4 44 *4<^1 4 41 ^^^^(ni) 

■i 44 4-t- 4^(2a)4 7)1 1 ^44, 41 1 .244 4^<Hl 444:2 £4 ■l-4^(n2)(<nj)* 44 4 -t- 44(2b)4 

41 2 S<H* ^444. 7)1 2 3<>14 4t<M 1 444 -i-ell^ 44(120)4 n3(<n2)<^lcl-. 

£ 441 £7]4 ^74^ =5.4-<a(350)2l- £ 2ao)l H7l4 44 ^3:4 441o)l 4^x1 41^44. 7J.7) ^74 -|. a^ji].<y(350) 

4 ^^4 £ 2a *4 4(L)o)l 4.# 3 . 0 ] 44(110)4 *4^<^ 4144 ^4<a ^47g-4 4 ^44 7§44ji 5^4. 4-4-71, 
i 44 =S4-4(350)<^7i, 44(351)-S- a-H 44(110)* *7^^}^ 7)] 1 ^o) 7d(L)7o>4 4 *44714 *74^ 

44(352)* MO] cgrfQio)* *7^s>* 7)1 2 3 . 0 ] *(l)44 4 * 4'fl7io] <§4(353)* *211.^ 44(120)4 ^ 

(L)7j-2l 2V .^^o)]xl4 ^74^^ zvzv 4-4-vllJi oitq. ^ol cg^(iio)* *7§s].^ 7)1 1 3.o]9] 4.^ 44(2a)* 6.4 ( 

wn-olJl, 7)1 2 ^<H 4 44 4* 44(2b)* 16.0farol4. 44(120)21 ***(n3)* 7l^^S. ^ a )1 l ^014 4^ '' 

4* 4(Aj(=(rij-n3)/n3))* 0.60%, t )1 2 ^44 4^4* 4(A2(=(n2"n3)/n3))* 0.10% <ol4. oiei^ 4014^ .^4 
4* allolAS. 4<4, 4* *4, 7)1 1 sol 4 7)1 2 30) 44-0)1 474^ Ce ^±7} 471-s 0.3.4 401^14-. 

7oi7l 7)1 3 *7HH 4-1- 4 - 4-0144 4 *•* 44 * i. 42 fflnols, 44 \.20m 4^1 i. 60 Aan 4 44 44 * 4 *-* 

47J-0I i 7 fl'Ll * 7 |l^s 44 . 7^71 4 ** 44-0)1x1 o] «x). ^33^ 0.079ps/nm2/km. 44 1.55jm)o)] 71 s] 

0.070ps/nm2/km, 5**. 44* 1.19Amol4. 443 44 l.30fm 4^1 1.55x^21 <§4471 *4 *S. = *- 42:*7ll 

*7l-4-S 434. *4^3S* 44 1.20^anoll7l4 *4ol -20.8ps/nni/kin, 44 1.30xan47l 4 *4<ol -10.6ps/nm/km, 

44 1.45ian47l4 *4ol 2. Ips/iim/km. 47J- 1.55xanofl7l4 *4ol 9.3ps/nm/km, 44 1.60wn<^7loi I2.8ps/iini/ 

kmol4. 3*. 44 32mmS. 444* 44 44 1.55wn47l4 -g-* *4* l€4 0.006dB°ls. 44 1.55;ai47l4 4 

S. 4^4(Ag(f)* 63.6fiin2ol cl-. 

(7)1 4 *7H1) 

3 5* 7)1 4 47io)io)) tt).^ ^ 4°144 -I-** *s.44<^14. 4*1 t)1 4 47ioj)o)i ^ 4o1h)5e. s 2a4 37i^ t)1 1 
4 xio)]ai. o> 4 - 7 >x 1 s. 3 oi <§^(110)21- -*43 <§4(120)* *4^4. 44. #43 <§ 4 ( 120 )ol cl 34 AS. ^s-f- ^4 
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3 4a1o}|< 4 til-sti)-. :e 2a* 4 ^Alo^lofl 4°1 b1s^ ^S* 3 *^1 

c^lfil- o>^7MS. 3.0] <^^(110)^ ^ ^^(. 2 a)s] 1 30I24, 1 

s]^6\] -M^lslol 3L^ #^4^(n2)(<ni)* z?^(2b)s.1 ;^1 2 S<H* Sl'^- 'g^(120)* ^1 2 s 

^^l£lJlSE*-i-^4*(n4)(<n2)# = ''^7] *zfl=.s-1 

#^*(n3)(>n4, <n2>^ #2flS.* ^«lt!-'4. 

5. 5<^ =S3ih'a(450)4 S. 2a<=l| =f-3iS\ ^T^lofl 5.3.5^ '^(450) 

i 2a *21 ^acu^fl ^4* 3.0] ^^(110)21 *^*o11 cfle>^ ^^^J-21 21- Sli4. '421-7-1, 

S. 52 I =S.4<a(450)o||7-i =g^(451)’Sr S<H '3^(110)* 7 fl 13 . 0 ] ^(L)* 2 l z^^^oflA-^sl -g-^S-ir, 

<^^(452)’& ^<4 ‘g^(llO)* ^1 2 S<^ 'a(L)^2l 2^ #4*. '^^(453)* <^^(120)* * 

Ajg]-:^ #Efl = sl ^(L)-a'2l zt -l-^*, <^^(454)^ -f-eAH. <^^(120)* -1-21IH.S.1 ^aCL) 

^ 2 ^ 2| Aj 2) -g-^-g-i- i4e^-uHji Sic^. BEth. ^1 1 S<^2l 3l ^(2a)* 6.3;an, 41 2 S°l2^ 2]^ SI ^(2b)* 
16.1m 41* *efl^ 2 l 21^ *^(2c)* 28.Sm<^]^. ^ ^1* *41^21 7l*^S 41 1 3 o]s] aj# 

74 * AKAi(=(ni-n3)/n3))* 0.60%, 41 2 3<42l AKA2(=.(n2-n3)/n3))fe 0.10%, 41* *41.^21 alg-^* a> 

(A4(=(ri4-n3)/n3))fe -0.05% °m. ^lel’^ * *^1^1^ *el^Vl- 4)°l2^S. *<4, 4l* *^, 41 1 ^ Afl 2 3o] 2 ^ 2 ^ 

*21 Ge *4i* ^71-sH, 41* #41 = 011 F €4i* ^7>#o_S.^ <a<4^t4. 

*7l 4l 4 *7-]ci!|lol| nl-* * 3^o]ul2l o^ *# 1.41fimol al, j4* 1.20xfln 41^1 1.60fzm2) ’a-?l°ll-ir *71 Ei ■^'a ** 

ol I7fl* Sicl-. *7l og ** ^*41*21 ** 0.081ps/nn|2/km, 4* 1.55^41*21 ** 

0.070ps/iun2/km, ^.2-S 34** 1.15;®**-. 5£#, **£ ** 1-30;® 41* 1.55/®2l **41^1 *# *S.H* *S«-41 
*7}*2. *.2.*, #41*.2.S.-fe^ ** 1.20;®oA*21 **01 -20.3ps/nm/km, ** 1.30wn41*21 **0! -9.9ps/nni/km, * 
* 1.45 ^i 41*2 i’**o 1 3.1ps/m/km, ** 1.55/®4lAi2l *#ol I0.2ps/nin/km, ** 1.60tfn41*2l **ol I3.7ps/nm/ 
kmol*. £#, ** 32mmS. 4121 4-^4 l.55;®4lAl2l #74 ^.4^ 0.004dBol3., ** 1.55;®4lAl2l * 

Jl *a*(A^£f)’8r 62.0ym2°l*. 

(41 5 #*41) 

S. 6 ' 8 r 41 5 #*4141 ** * * 01*21 5 .S.*#o 1 t: 1 -, AV 7 I 41 5 #*4141 *# # *olnl 2 l 7 )^ *2:S. £. 2a41 

£*# 7fl 1 #*4121--^a1-*ji, 30] 'g*(110)2l-#41= <^*(120).9.S. #7^*01 5i*. :£ 2a41 £*# 41 5 #^1*41 
*■!•* ***2l ^i* #<^*^, #41= *(120)41 #**# 3* **(110)-& 4i7^ ** **Al ##■# ###-(ni) 

^ 5j-^2l4- **(2a)2l 4l 1 ^*21-, #-7l 4l 1 ^*421 2 l^oH -g*slji SE# ###(n 2 )(<nj)* *’^21* S)#(2b)2l 
41 2 aol 2 l-, A47I All 2 21 21^41 #**31 2.# ###(n3)(>n2. <nj)* 2 I 4 *;g(2c)2l 4l 3 ^*-l- #*# 

*-. 41 3 S*21 *^41 #sl# #41^ **(120)21 ###^ n4(<ni, <n3)olt:l-. 

£. 641 £Al* ■##* HS.*-#(550)2l- S. 2a41 5.^1* #2:21 :Q'4l41 #-4lAi #***, aJ-71 ###- HS.*-#(550) 

2l ^*-8: S. 2a *21 #(L)4l *•* 30 ] **(110)21 *#*41 41*-* ^*^40^ zl- .^*4) #-Tg-5l-ji ojcl-. afsl-Al, 

£. 621 ### S.S.*-# (550)41^1, * *(551)* **(110)# 4l 1 ^<4 #(L)#2l zl- .^*oflAloi 

**(552)* 30 ] **(110)# * 2 30 ] #(L)#2l zl-^*41** ###, **(553)* S* **(110)# #aj 

** 41 3 sol #(L)A^* * -¥-*41 a 1* ###, **(554)* #41= * *(120)* #(L)#* zl- .^^4 |a 1* zl- 

z}- ufEl-vllji SE#, 41 1 S*fil £>1.^ **(2a)* 5.3;®. 41 2 sol* *3“ *;g(2b)* 10.0;®, 41 3 S* *** *.^ 
**(2c)* 16.6)®)Ol*-. #41= *** #### 7l*o.S. # 41 1 sol* Hi### *(Ai(=(ni-n4)/n4))* 0.58%>, 4l 2 
^4* Hi### ** n2=n4^ #7^*4 ^7l nfl#41 0%. 41 3 S42] *### AV(A3(=(n3-n4)/n4))* 0.14% ol*-. ol 
si# *■ *014 ^ #**!■ 41o1as *4. 41# #*, 7)1 1 S4 5 41 3 S4 *•*■ *## *21 Ge *71-#- o.** 

**#*. 

7^71 7)1 5 #Al4141 *- *-0140.1 eg *-#-* 1.48;®°lS. *-# 1.20;® 41* 1.60j®2l **4l^ #7l * ## *-7^ 

ol I7fl'?> *7flSVjl 5i*-. #7l * ## *-#-o)|Al * ^S.5.* 0.064ps/nrn^/km, *-# 1.55;®41 a 1 * ■##• #S.S.* 

0.064ps/raii2/ki-n. *#* 1.24;®**-. 2.#. *4S *-# 1.30wn 41* 1.55;®2l **4 |a 1 $#■ #22* a-2;#41 

#7>*S. Si24. #41*22* *-#- 1.20 ®i 41 a 1* *#01 -20.3ps/nm/ki-n, *-# 1.30;®*!^!* ##01 -ll.9ps/nm/km. 
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1 . 4 5/inHl 'H — 1 ^^<^1 - 1.9ps/nm/km, 1.55/an°fl'*''l— 1 4.8ps/nm/kin. 1.60/an'4l -H ^ 8.0ps/nm/ 

kin^>lt^l-. SEt!^. 32mm^ «S^1 #1 0.0008clB°l 31. 1 .SS/an^H] s] 

S: 53.9/an-o]c1-. 

(^1 6 -a^'Hl) 

JE 7^ 6 ii[^ ^ 40)13121 #l-g- =5.4*^014. 75)1 6 '^7 .)o^]chi 4^ ^ 4444 4^ i 2a4 

^44^1 1 ^444 4;y.7l-4s. ^4 44(110)4 44(120)^ ^4, #2fl^ 44(120)4 4 = 

42:* 44sV3i si* 44 :^)1 5 *444- 4-2.4. 2 2a* 4-244 ^)1 6 -*444 4* 4- 4444 ^S* *4 
44, 24 4 4(110)* 24 444 **-* #**(nj)* 4-* 4-r- 4^(2a)4 ;^l i ^44. *4 4 1 244 4 t 

0)1 *442 SE* *-*-i:(n2)*(<ni)4-* 4 -t- 4^(2b)4 2 244, *4 7^] 2 244 4^4 *442 2.* *** 

(ng)* (<ni. >n2)4* 4* 4^(2c)4 ^1 3 24* *4*4. 4 = £)12S -* 21)2 *24 *42 '^4(120)* 3 24 

4 4*4 *442 2* *** ri5(<n3)* 4^ 4-¥- 47§(2d)4 44 *424. *4 tfl# *e) 1 = 4 4*4 *44 ** 
-i:(n4)(<n3.>n5)* 7^^ s]^ *e)1h.-1- *4*4. 

2 70)1 24* *-**- 2244(650)4 2 2a4 2^1* *24 444 4414 *44*. *4 **-i: =244(650) 

4 2 2a *4 *(L)o)l 4-g- 24 44(110)4 444 *4* **-*4 4 *44 **42 si4. 44*. 

2 74 **■* =244(650)4*. 44(651)* 24 <^4(110)* **4fe 4 1 24 *(L)*-4 4 -¥-4444 ***, 
^4(652)^ 24 ‘g 4(110)* ***fe 4 2 24 *(L)*-4 4 *4444 ***. 4 4(653)-8r 24 4 4(110)* ** 

4 3 24 *(L)*4 * *4444 **•&. 44(654)-& *42 'g '^(120)* **** 4* *424 *(L)*-4 4 
*4444 ***. 44(655)* *2fl2 44(120)* **** 4* *4124 *(L)-y-4 *- *4444 **** 44-4 
2 *4. 2*. 4 1 244 4* 44(2a)* 5.7xan, 4 2 244 4* 44(2b)-8r 16.2xan, 4 3 2<H 444 4* 44(2c) 

* 23.0/an°l2. ifl# -lsfl24 4* 44(2d)* 34.4xan°14. 2*. 4* *2fl2 444 **** 4*22 * 1 2<H4 

4*** 4(Aj(=(ni-n4)/ri4))* 0.50%. ^)1 2 244 4*** 4* n 2 =ri 42 **44 *4 nfl^-ofl Q%, 3 24 4 4 

**■* ^KA3(=(n3-n4)/n^))* 0.16%. 4* *2l|24 4*** *( A3(=(n5-n4)/n4))* -0.10% 4 4-. 44* 4- 444 

* *44* 44 A2 *4. 4* **, 4 1 24 ^ 4 3 24 44- *** ^4 Ge *2* *7>*4, 4 ^ -* 420 )) f * 
2-i- *7>*224 ^4*4-. 

*7l 4 6 *444 4-* *■ 4444 'S ** 4*-8- 1.42{fln42. 4 * 1.20xan 44 1.60xxm4 *44* *7l <g 
4 I 7 ll* *7flsl-ji ojcl-. AJ. 7 I eg js).;g- 4 Aloi 0.056ps/nm2/km, 4* 1.55xan4*4 ** *2 = * 

0.052ps/iira2/km, 522 4** 1.23xm44. 2*. 442 4* 1.30xxin 44 1.55xan4 *^444 ** *2 = * *2l-4 
*7V*2. Si24, *4*22* 4* 1.20xffii4*4 **°1 -16.4ps/nm/km, 4* 1.30xxni4*4 **4 -7.9ps/iim/km. 4 
*- 1.45xan4* 4 **4 l.Ops/iun/km, 4*" 1.55xan4*4 **4 6 . 6 ps/nm/ki-n, 4*- 1.60xan444 **4 9.2ps/nni/km ^ 
olcl-. a^v, a);g 32mm2 4-4^* 44 4* 1.55xan444 ** **-& 1*^3- 0.02dBol2, 4* 1.55;an4*4 *Jl * ^ 

*4(A^„)* 57.1xfln244. 

(4 7^48 *44) 

2 8 * 4 7 S 4 8 *444 4* * 4444 *** =24*44. 4* 4 7^48 *44-* -S-* * 2 # ^ 4 **, 
42 50 I 4 2 2a4 24 * 4 1 *444 4*7>7is. 24 *4(110)4 *42 *4(120)* *4*4. 2 2a* *- 2 * 

4 4 7 4 4 8 *444 4* *■ 4444 * 2 * ****, 24 * 4 ( 110 )* 27 g nfel-Ai **-*# 74 ^( 0 ^^ 

^ 4 * 4*(2a)4 4 1 244 . *7l 4 1 244 4*4 *442 2* ***(n 2 )(>ni)* 4* 4*(2b)4 4 2 

^oi* ^4*4. 4 2 244 4*4 *44 *42 *4(120)4 ***-& n3(<n2)44. 

2 84 2 a]^ -* 74 ^ =24*(750)4- 2 2a4 2 ** ** *24 *44 *44 ****. * 7 l # 74 ^ =S.**(750) 

4 2 2a *4 *(L)4 4* 24 *4(110)4 ***4 4*4 *4* *-**4 4 *44 **-*2 si*. 44-4. 

2 84 •!■*-§: =24<a(750)4*. *4(751)-8r 24 *4(110)*- **4fe 4 1 24 *(L)*-4 4 *44*4 **-§:. 
*4(752)-ar 24 *4(110)*- **** 4 2 24 *(L)*-4 4 *44*4 *■**-. *4(753)-8: *42 *4(120)4 * 
(L)*-4 4 *44*4 *•*#*■ 4442 Si 4 . 
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7 ^AloiH 14 ^ ^ ;^1 1 3.o]s] < 4 ^ 2 l^( 2 a)^ 2.8m. ^1 2 3.0]^ S]^ Z^^( 2 b)^ 5.6m°]^. # 

aflc cg^s-l 7 l#_ 2 .S. ^ 7)1 1 sols] al-l- 4 ^ aKAj)^ ni=n 3 ^S -^^J 5 l 7 l 0 %°l:n.. t )1 2 2 <H ‘=g^sl 

Bl^^ 4 ^ 7 KA 2 (=(n 2 -n 3 )/n 3 ))^ 0 . 7 %°lc}. o] ^ ^1* ^1 2S-^°fl Ge ^ 

rii-i- 

-^7l 7fl 7 ’^■S' ^ ■S-'t}’ ^^'S: 1.41|fln°l ol. \.20(m 41^1 1.60;anSl '^’71 ^ 

O] I7ll’?> gli4. ^J-7] ^74 34^<^7c1 ^S-E.^ 0.075ps/nm2/km, 4^4 l-SS/anofl-^ ^S.E^ 

O.Oeips/nm^/km, ^^2. 1.10xan<=14. 2tb, 1.30/ai 41^1 1.55;®^! <§^ofl7.i ^S.E^ ^2l-7ll 

^ 7 l-§>:il 01^14 ^sll^^S-fe jit-^ 1 20 ^an° 11 7.-1 si -g-iVol -20.1ps/nm/km. 3 )-^ 1.30/an°1l7-isl ^-tl-ol -9.3ps/nm/km, ^ 
4 1 454 mi^^-lsl’^-tVol 3.0ps/iWkm, 4^4 1 . 55 Am,o 1 |A^sl ^^Vc-l 9.4ps/iWkm, 1.60;an°ll7-i2l 12.4ps/nm/km 

0114 . 2tb. 32mm2 nfl^l 4^4 0.3dB°lJl. 1 . 55 x®oliA-l si 

aKA^fP-gr 67.3#im2oli4. 

7)1 8 -4^1 0)10)1 all 1 ^<4^1 iil^al^(2a)^3.2^. 7)1 2 S^^sl si:^ ai^(2b)^ 6.4fimolt4. 2 

cg^sl 7]^ES. t!: 41 1 ^<4-21 i^l-l-^-i- :7>(Ai(=(ni-n3)/n3))fe -0.2%, 7)1 2 S<4^ a> 

(A2(=(n2-n3)/n3))fe 0.7% ^l^l-. ^ 41°lAS. 411- 41 1 3<441 F 

<4. 41 2 S^41 Ge €:il- ^7>-S-2S.-4 ‘S‘441^. 

aoi-71 7)1 8 -iAHloJi 14^ ^ s^olBlsl <i 34^4^ 1 .42ffln<^l :n. 34^4 1.20/im 414 1.60/im4 >^441^ 4.7I eg ^a> ^aj- 
4 17114: # 7flr>^ 44. 4-71 °i -S-4 34aJ-o)lA-1sl ^4 0.084ps/nm2/km. 344 1.55#iin4lalsl ^4 *224 

0 068ps/nn.2/km, «22 34^^4 1.17,^014. 24. 34 ^^ 1.30m 41^1 1.55x0i2l >^441^^ 44 *2 = 4 42 # 7)1 

^ 7 }t}jL °i2cl 4^^224 347j- 1 20/im41a-lsl #4°1 -22.9ps/:im/km. 34^^- 1.30wn4|7-lsl #44 -ll.lps/nm/km. 
44 1 . 45 f®oflAVsl #44 2.4ps/nm/km. 34^^ 1 . 55 ^oflaisl #44 9.9ps/nm/km. 34 ^^ 1.60//mol|al4 #44 13.2ps/nm/ 
km44-. 24 , ^7^ 32mm2 4^1 414 344 1.55xfln41al4 44 *-^4 144 0.2dB4:2-, 344 1.55/jn4|al 4 4S: 

44^(A3„)4 79 . 1 /^ 244 -. 

(7)1 9 4 all 10 444) 

2 9 # 4 9 ^ 7)1 10 4444 4# ^ 340144 4 ^ 4 ^ =234444-. 4# a)i 9 ^ 4 10 444# #4 # 2 # #4^> 

4 42 ^44- 2 2a4 2 ^ 1 # 7)1 1 #aH 1 s 1 - o># 7>42 24 44(110)34 *2112 44(120)* *444-. ^4, 41- all 
9 Til 10 4 ^ 14 -# - 1 - 211 H. 44(120)4 24lei^2 * 2 ll 2 * 2 -# *44-2 S)# 44ai 7)1 7 ^ a)l 8 4444 4 - 24 -. 2 

2al %3-244 7)1 9 all 10 4444 4# ^4444 *2* 4^4^. 24 -^4(110)* diag ## ni-e^A-l 47 ^-^ ^ 
a4*(r>i)* 4# 4-^ 43g(2a)4 7)1 1 S44. 471 afl 1 s44 4*4 4442 24 *4*(n2)* (>ni)?J-# 4-r- 4^ 
(2b)a/7)i 224 # *444. 24^2 * 42 * 2 # *44# *42 <^4* all 2 244 4*4 ^4442 24 *^ 4 ^ 
(n^(<ni)* 5J# 4* 43§(2 c) 4 4* #424. *7l 4 # *424 4*4 *44 ***(n3)On4)* ?J# 4* *^11 

2*- *4*4. 

2 94 2^14 * 74 .^. as.4<4(850)4 2 2a4 244 ** *24 444 44ai *’^4*, a^ 7 l * 74 ^ =S-4°J(850) 
4 ^^-S: 2 2a *4 #(L)4 4# 24 44(110)4 ***4 444 *4* 4**4 4 *44 * 4 -. 4-4-a-i, 

2 94 *** =23^<a (850)4^-1, 44(851)* 24 44(110)* *a^4-# 4 1 2<4 #(0*4 * *44^-14 ***. 

4 4(852)* 24 4 4(110)* *a^'sl-# all 2 24 #(L)*4 * *44^i4 **"*. 4 4(853)* *42 4 4(120)* * 
Ajf># 4 ^ *424 7^(l)* 4 * *44al4 ***, 44(854)* *42 44(120)-1- *^^4-# 4* *424 #(L) 
7gsi 21 - #^oflA-isl * 74 ^# 4-E}42 S14-. 

2#. 7)1 9 #aHo) 1 ul-# 4 - 4444a'l. 7)1 1 244 4* 44(2a)* 3.8/an. t) 1 2 244 4* 44(2b)* 7.1^®, 4* 
-1424 4# 4 4(2c)* 10.6i®44. 4* *424 **** 7 l #22 # 7)1 1 344 4*1* aKAj)# ni=n 32 * 



- 11 - 




10-0642035 



?l7l 2 5'-KA2(=(n2-n3)/n3))^0.7%. 7 .Ka^(=(i1j- 

n3>/n3))^ -0.2% ole}. ols}sV ^ ^el^Vl- aflol^S e}c>l. l:^, 7fl 2 3.o]<^ Ge ^7}5>al. \-W^ 

^sflcoil F ^7>^o.;s.^ ‘^‘H^c}. 

^o’-7l n] 9 ^7,10^10)1 tt}^ s}o)Hl o] eg 5}7^-ar 1 .42;/molJl. sl-Tg- 1.20/fli) ^4l7-l 1.60;anSl 7^.7] eg 

o] l7floV ^7fl*}ji 5ic}. 7g-7l eg 3^7g-oflA} o] 0.077ps/nm-/kin, 1.55/an°ll 7<1 a) ^4^ #5. = ^ 

0.061ps/nra-/km. 1.22ianole}. :£?}. ^o|£, i.sOfan 1.55ym£l >^^oll7<} ^S.E.^ ^il-7ll 

^7}t}ji o.d 1. -^711210^.^.^ 1.20ffln'4)7--l o] ^740] -21.6ps/nm/kin. 1.30wn°ll7'-lsl ^740] -I0.2ps/niti/km, 

1.45/imofl 7-is] §-t4o 1 2.2ps/nni/km. 2}'3’ 1.55/an°1)7--l s.] ■g-'tVol 9. Ips/nm/km. l,60/an°ll7--l2l ^'tVo) I2.1ps/nm 
“/kmole}. 32min.S. “fla) 3}7g- 1.55ffln»ll7^2l ^74 0.2clBolJI. 1.55<flne>ll^is.l 745^ 

-a^^KA^ffl-Sr 73.5/fln2olc}. 

Til lO^T-jc^loii U}^ ^ Ti}o]Hlof]A}. 7)1 1 ^egoj p].a 7};g(2a)A 2.6m ^1 2 ^»1^1 5’-l-¥- 2]^(2b)^ 6.4m 
#sfl = sl al^ 3]^(2c)-g- 9.6'mol4. ^1^ #^11 = ^ #74^.2. 7l^^s ^ M] 1 ^egsl al#74^ 7}(Ai(=(ni-n3)/n3))fe 
-0.2%, 7)1 2 solal al#74^ 7}(A2(=(n2-n3)/n3))fe 0.7%, = al «1#74^ 7}(A.j(=(n.j-n3)/n3))^ -0.2% °] 

e}. olslt!- ^ 3 }o 1 b 1^ sflolAS. ®>ol. <A]Mr l-’S. t )1 2 .3<olo)l Qe ^7 }b}o 1 . t )1 1 

Z}2|o)l F «7}^0.5.al -gcH^Tlc}. 

'^■71 7)1 10 '^T-HHl i4€- ^ojuio^ 1.44^anolJl. 3}^’’ 1.20/an l.60<fln£l *^fleHl^ '^-71 °i 4 

^J-°l l7ll'?V ^7)1§}JI ^c}. 7g-7i <g 4 ^o))a}s1 ^44 0.070ps/nm2/km. 5}^ 1.55;unt°ll7}al §-74 

O.OSSpsW/km. ^.2.= 3}^VA i.iSfanole}. ^o]S. s}^ l.SOAan 1417-1 1.55;/m3l 'S44°H7'i ^44 ^2:1- 7)1 

‘§‘7}w}ji Si— °1. 1.20ian°1l7,-lal -g-tlol -21.5ps/nni/kin, 3}^ 1.30/an°)l7--lal ^440) -I0.8ps/nm/km, 

3}^ 1.45fjn°l|7.} 2l •§■4401 0.7ps/nra/km, 1.55tan°ll7.-l Sl ^44°1 7.3ps/nm/km. ^4^ l.OO/flnofl'Msl §-44e>l 10. Ips/nm/ 
kmolc}. £4}-, 21 ;g 32mmS. t^o] Tq.;g- 1.55^0)1^10] In’S- 0.03dBol ji. 3}^ 1.55^m<i•7.} s] 

'S’a^KAgfjl-gr 59.6/an2oli:.}. 



(7)1 10 ^ 7)1 11 ^aHD 



£ 10-S: ^1 11 ^ 7)1 12 ^7lo)]o)l H}.§. 3}0lu]0) -g-74^ 3S.3}<ao)c}. ol^- 7 .]] 9 ^ 7)1 10 -gAHl^ .E.<a ^^1 

S}ol. OU^ 5 Joli 4 2. 2ae>ll 2Al^ a)1 1 -^aHIs} d}^ 7 } 71 S. 2ol <^^(110)3} #Efl2 ‘g^(120)-i- ^«ll 4 e}. 2 2a-f- % 
2s}°l 7)1 11 ^ 7)1 12^Alo))o)] n}s ^ : 54 °l«l 3 l ^21- 2<H ^^(IIO)-S- n}s}A] 4)^4^ ■g' 74 ^ 

(rij)^ al4 2i^(2a)al 7 \] 1 20)54, aj. 7] 7)] 1 ^o]o] 5]^o)| ^^Isl^ 2tl- -i-74^(n2)( > ni)# 3].^ 3 ) 7 g( 2 b) a 
31 7)1 2 2 ol< 4 . 7 g- 7 l 7)1 2 2ol o] S]^e 4 | -«;7lS]2 # 74 ^(n^( < n^) A 5}^ 3 l ;g ( 2 c) 3 l t )1 3 2 ol< 4 . a} 7 ] ;^)1 3 



20)0] s..]^o)| .^71512 2^ #^i#(n 4 )(<n 2 .>n 3 )* 31,“ 2l^(2d)3l 7)1 4 20)1- ^wlt!-e}. 7)1 4 20 ) o] s..)^o)l 



^ 3 ^( 120)31 ^74^^ n 5 (<n 4 )oli 4 . 



2 10°fl 2Al^ ^74^ = 24 'a( 950 ) 3 } 2 2ao)l 2^1^ ^2Sl ^Tflo)) :^ 41 a 1 -^egs}^. #74.1- 

(950)2) s. 2a ^2) 4d(L)o)l i4€- 3.o] eg^(110)2l c)le}<4 =)^2lol ^-S^al 2 } -?-^o)i Ag.ig.§}j 2 o]c}. 

a}2l-7.), s. 1021 223}<a(950)oll7.-l. <^^(951)^ 2 o) <^^( 110 )^ t)) i 20 ) 4d(L)76>2l z} .^^o)|a]o] 

^^(952)-8- 20 ) <^^( 110 )^ 7)1 2 2<>1 44(l)41-o] zv :«^o)|a 1 o] ^ 74 ^ <=g^(953)-& 2 o) eg^Q^Q) 

^ ^4^41-^ 7)1 3 20 ) 4 d(U 4 ^ 2 l 2 }-^^o)lAlo] ^ 74 ^ ‘g^( 954 )A 2 ol ^(110)1- ^Ags}^ 7 ]] 4 2 ol 4d(L)Ag-s) z} 
4 ^ 0)17121 eg«( 955 ) #Bfl2 ‘ 3 ^( 120)21 4 d(L)^J- 2 l z} -^-^oflAis) ^ 74 .g.^ ' 4 e }412 sic}. 

S£^. 7)1 11 ^Alo)]o)l n}s. ^ T4olalo)|Al, 7)1 1 20)0] i>]Y ^^(2a)-& 2.7m t)) 2 2 o)fil z)^(2b)'a: 5.4m t)) 3 
2 o)sl 3):?- 3l^(2c)^ 8.lAanol2, t)) 4 2 olo) S).^ 3]^(2d)-& 10 . 8 ;anolc}. -1412 «g^ 2 l ^^-§-a 7)^22 ^ t)1 1 

20) o| a}(Aj)^ ni= ng2 ^ 7 gs] 7 l '^^‘>11 0%. 7)1 2 20) eg^s) Hl-i-^# A}(A2(=(n2-n5)/n5))fe 0.8%. t)1 3 
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al-i-74^ n 3 =n 5 S Si^l o%, ^1 4 ^KA 4 (=(n 4 -n 3 )/n 5 ))fe 0.1% <^14- 

o^B|^ ^ miolAiS. t}<^, <i* ;^1 2 3 . 0 ] ^^14 sol Ge ^±% ^7>^o.s..^ <go^^ 

4. 

^7l 7|] ^ ^o]iJ)s^ ■§-'tl’ ^^-c: 1.42;anolS, 3|-^ 1.20/an 1.60/zmS^ ^-rl°fl-5r '^^1 ^'il' ^ 

^o] i 7 flBV §.7l]e>s SZ4. ^-tl: 3l-^o1|Als] O.OSOps/nm^/km, 1.55tffli°H^i^ #S.3.^ 

0.065ps/iira2/km, 5-2-S 1. IG/ano] cf. atb. ^°]3 1.30/an 1.55/®2l €-'i> 

^7V*VS 3^-^ 1.20/an°1|"^ifi1 ^"il-ol -21.8ps/iun/km, 1.30/an°H-*''1^ ^^o] -10.5ps/nm/km, 

3^-^ 1.45/an°fl-^s1 -g-iVol 2.3ps/nm/km. 1.55/flno^l^■lfi^ 9.5ps/ran/km. 1.60/fln«>ll^i^ ^4jol 12.7ps/iiin/ 

kmolcl-. BEtb, z]^ 32mmS ^^7]^-%: 1.55/®°!)^^^! 1^^ O.OOSdBolS, 3|-^ 1 . 55/anofl 

i 62.6/an2olc1-. 

Til 12 ^ ^1 1 So^s^ aj^(2a)^ 3.2/an, 7t| 2 3o] z!^(2b)'8r 7.0/an, 

;^1 3 So^Sl zl^(2c)^ 9.0/an, 4 so^fi^ a]-^ 3}^(2d)'g- 12.8/anol^^. <^^2] 7l^o.^ ^ ^1 1 

ScHa) 7>(Ai(=(ni-n5)/n5))fe -0.2%, 7fl 2 3o]^ 7KA2(=(n2-n5)/n5»^ 0.6%, ^1 3 so^sq 

# ^KAgC^ng-ngVngWfe -0.2%, Til 4 3o]^ «1-1-^# 7>(A4(=(n4-n5)/n5))^ 0.1%olnl-. ola]^ ^ ^ol^lfe ^El^V# 
ullolAS. ■&1-°1, ^1 2 sol Til 4 sol z^-zl-oli Ge -^riL-fi- Tfl 1 sol ^ Til 3 Sol zi-zi-oil p -^dis- ^ 

7}%o_s.^ ^01714. 

zj-7l Til 12'azHH 4.1. 4 40144 ^-tv 1.41/anolS, 1.20/an ^fl^l 1.60/an^1 'g-^lofl^ ^>4 4 

zj-ol 17114 ^7ll4S 44. 471 4 ^4 44'i4^ ^4 0.088ps/nm2/km, 44 1.55/anoH44 ^4 ^S5.4 

0.071ps/nm2/km, 4.2.= 44'& 1.22/anol4. S&4. 44 1.30/an vfl4 1.55/an4 441 ^4 = ^ 4S#7ll 

^7>4 s ^.o 4_ I^sil4ssfe 44 1.20/an°l|44 ^44 -22.5ps/iWkm. 44 1.30/an°H44 $4ol -10.6ps/nm/km, 
44 1.45/an°1144 ^44 3.4ps/nm/km, 44 1.55/an444 444 ll.Ops/iWkm, 44 1.60/an4lAl4 444 14.5ps/nin 
/km44. £4, 32mmS. 444# 414 44 1.55/an4144 #^4 ^40. l44 0.4dBols, 44 1.55/an444 43: 

444(Agff)4 92.7/an2ol4. 



(Til 13 444) 

^ 4=. 4 40144 7,1 13 4 ahi^ 7144SS s 2a ^ s 2b°l| s44 44 44 44 ^2: ^ #4# 5.S.4# 

# 4#4. 44, 44 Til 13 44*^14 4-§- 4 444^ 444# 4sS 44 s°i 4^(110)# Tiiai4^ #4— 

(120 )°D 44t11)# ^ 7>4 .o_^ 4 _ ^c>i 4 ^(110)4 a-slis 4 ^(120)4 4olofl 4414.2.S #4#4 

4714 4s si# 4 1 4444 4^4. 

471 Til i3 4Ald[|oD 4# 4 4oiaioiiAi. ^ 444(#4-i- n„)4 sol <^^(110)4 44 4^(2a)# 5.6/anol4. SE4, # 
2flc Cgrt(i20)4 #4#(n2)(<n„)# 714.2-S 4 sol cg4(H0)4 «1#4# 4(Ai(=(n„-n2)/n2))# 0.537oOl4. 5E4, 
47I Tfl 13 '3^10(1 oil Ai.^ 3 4 ^(110)# # 421 4(sal 2IS.S. -Sr-^-l-oi :^7l-4ol sl^l 42l4)s. 

o] ^o] <^^(110)oH# 9i±7} ^7>4 4Bl7l-olol5. 44. 

47I Til 13 4AI0H0I) 4.= 4 4014 4 4 ^A> 44# 1.41/anolS, 44 1.20/an i^aI l,60/an4 4441#- 4^1 #4 4 

4°1 17114 ^t114s sl4. 4^1 #4 44°fl44 #4 #s = #- 0.057ps/nin^/km, 44 1.55/an°DAlal ^4 #S=.#- 

0.048ps/nm2/km, ^SLE. 44# 1.04/anol4. ^4, ^A°]3 44 1.30/an 1414 1.55/anSl 4441^1 ^4 #S = #- 4^1-711 
‘§^7>4s $lS°l, -t^tUzISS# 44 1.20/anofl Al si #4°1 -15.7ps/nm/km. 44 1.30/anoflAlsl -g-4°l -7.2ps/nm/km, 4 
Aj- 1.45/anoHAlsl’^4ol 2.2ps/nm/km, 4^^- 1.55/an^A-lsl $40! 7.1ps/ran/km. 44 1.60/anofl a14 ^aVoI 9.4ps/nm/km 
0I4. 2E4. 44 32mmS 44 41# ^4 44 1.55/an-i Aial #4 0.04dBols, 44 1.55/anoflAl 4 4 

52.2/an2ol4. 

4,71-401, Aj-7l All 13 4 aH1o 11 irl-.g. 4 4014^ 44 1.55/an°flAlsl 44^ #-#ol 0.17dB/kmols, Sol Ge7> ^ 

7>4 4a14(4aJ- i.55/an°flAl4 4^ ^4# 0.20dB/km 4 -£)^ ‘31 h4<^, Et\- 7,1^4 si 4 40IBI0I4. 
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(^1 14 

^ nl-^ ^ iq-olBlfil ^1 14 £ 4<i 3 ^Alojls} 7]-^2j- -^aHI. 

1.55/im<4lAi 50x31)2 7^5.2^ ^51 ^a). '^ 7 ] 14 'gAloJls) =S.3l-°^ ^ t )1 1 5cH2l #^#(rij)ol ^ 

^ 5 “at! 711 3 4^'1<=^1S1- 

'-^7] Til 14 ^AHiofl t4^ ^ -'o’-^aj 7)1 3 'MT'Hlsl- u\^7}t.]s.. #74^(n^)^ ^ ^ s.o]s^, ^ 1 301 

21 21^011 A^^lslJi 5^V #^4^(n2)(<ni)^ 1 ^°1sl-. '•^ 7 ] m ^olal sl^ofl 747 .I 5 U 1 stb -^^^^CngK < nj) 

ir 7^^ 7)1 2 30121-. 7^V7l 7ll 2 3.o]2] 21^011 ^7,1215 5^ ^74^(r,p(<n2)^ 5^«l*}-cf. 

5E*!-. 7 -^ 7 ] 7)1 14 ^Aloflo)! 14= ^ 4olHlo)l7l, 7)1 1 5»l2l 214 2i^(2a)^ 5.5xan. 2 ^ol^l 5-14 ^^(2b)^ 23.7-311 

olcl-. St!-. €-^4*(n3)-ir 71^55. ti- ^ll 1 ac>l2l ul^^a^ a>(A j(=(iii-n3)/n3))^ 0.597o. 2 ^^l^l 

7.}(A2(=(n2-n3)/n3))fe 0.06% ol^l-. 

7-^7] 7)1 14 ^AHlo)i 14= ^ i4°lwl5'l eg «AV 4AJ-4 i.4iianol5, 347^- 1 20x3d 4!7.1 1.60x33^1 '^7] -=g ^a> 4 

Aj-ol 17)14 ^7114:2 44. 4^1 °i S-4 O.oeSpsW/km. 4^’- l.SSxsne-fl^e] o) ^>4 

0.055ps/nni^/lxm, 5J.9-— 4^'c- 1.25x3n°lx4. 5£^. 2)0)5 j4^ 1.30x3d t-Ha) l.SSxxm—l 4t}^ Til 

^7l-tr>5 4-9-4, ^7)12)55.^ 34^ 1.20x3ne>HA^2l 4440) -I6.8ps/nra/km, 34^ 1.30x3n<^lAi2l ^avo) -7.7ps/nm/km. 34 
^ 1.45m°11 A-t2) ^Aio) 2.5ps/iini/km. 34^ 1.55x3n°11 Ai2) 8.5ps/nm/km, 34^ 1.60x3n<4lA-l2l 4"t!-°l 11.2ps/nn)/km 

43 ^. £«-. 2)^ 32mm^ 414 34 aJ- i.55/an4lA^ 2 ) ^74 ^^4 i^«^ o.00002dBe>l5. 34 AJ- I.55x3ii4 | a^ 2) 

4-44(Ag„)-a- 50.1x3nH4. 

(7)115^aH1) 

4 ^e^o)l 144 340) B) 2) 7)1 15 ^Alc^)5. S. 4°!| £a )4 7)1 3 ^Aloi)2)- 4-2- 474 o- 55344^ 7>42> -g-Alo)), 145Q 

ran 4 344^- 4fecl-. 47). 47) 7)1 15 'aAlo)l2l 55344 ^-4-8: 7)1 1 50121 4-74^(npo) 4-4 hV^V5S ^ 

4tl: 7ii 3 4aH)21- i45t:l-. 

4-71 7)1 15 4 ahio)i i44 4 >40)144. -4^2) 7)1 3 44-i-(ni)l- 4^ 7)) i 50)2)-, Ag.71 1 ^o) 

2) 21^0)1 ^7ls]5 stb ^4^(n2)(<nj)^ 4^ 7)1 2 5o)2l-, AJ.7I 7)) 2 50)2) 2l^o)l a47^is) 5 Stl 4-44:(n3)( < n2> 

1- 4^ 44-i- ^«lt!-4. 

SEtlK 4-71 7)1 15 4AHH «!■«• 4 34ol»loll7.i. t)1 1 50)21 21.?- 43§(2a)-Sr 4.8x3n. 7)1 2^0)0) S).?. 3)3g(2b)>S- 15.1X33 
0)14. St}. 4421 ^74.g.(ng)^ 71^55 t} 7)1 1 5012) b1^74^ 4(Ai(=(ni-n3)/n3 ))^ 0.65%, t)) 2 50)0) 

4(A2(=(n2-n3)/n3»fe 0.06% 0)14. . 

Aj-7) 7)1 15 47-Hlofl 4-€- 4- 342l«l^ ^4 344-8- 1.46(l.457)x3i)Ol5, 44 1.20x3d 1414 1.60x3ii2l 44 4 

347^-01 17)14- €-7fl5l-5 44. 44 4 ^4 34Ag-o))7l2l ^A> 0.060ps/iim2/km, 34^^- l.55x3ne>flA^ 2) ^ 

0.060ps/nni2/km, 344# 1.07x3nolc)-. St}. 44S. 344 l.SOxxm 141^1 1. 55x332) 4^414 ^4 ^S.S.^ 4 

ifl-711 47 >s>5 4.9.4, ^7)1455.^ 344 1.20x3341421 ^4°1 -20.2ps/iim/km. 34 ^^- i.30x3b4|a12) ^ 40) -n.ips/ 
nm/km, 44 1.45m°l|A'l2l -g-421 -0.6ps/niB/km, 344 1.55x3b°11a) 2) ^4°1 5.7ps/nni/km, 344 l.OOxsnoJ Al2) -g-Al-ol 
8.7ps/niB/kmol4-. ^4. 4^3 32mmS. 4441- 344 1.55x334lAl2l #74 ^4.2. 1^4 0.00006dBol5. 34 aj- 1.55 

X3n4lAi2] 4 Jl 444(Agff)-ar 45.3x3320)14. 

(7)1 16 440II) 
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^ ^ 31-olalsl 4 16 E 6°fl 5-Al^ 4 5 “5.3|-‘a-i- ^1 2 # 

5/(n2)ol €ifl= ^^>ol a^1 

(E 5°H S.^1^ «>s]- -i- ^^j-)-?! ^1 5 cl-Si:!-. 



Aj.7] Tfl 16 ^AHofl irfs ^ st-ol&l^ AV^fil ;^1 5 ^aHIs)- dV^ 7ME. ^1 1 2<Hsf. ''^7] 4 1 

^^ISIE Stb #^4^(n2)«ni)^ ^1 2 a^i4. ^471 ^1 2 si^ofl ^4^1E|E #^4^(113) 

(>ng, <nj)^ ^1 3 S'H^. '471 4 3 ^«Hsl sl^ofl -^:^l5l:n. SE^^ -l-^^(n4)( <n3)-ir <=i^-i- 



E*1 -471 4 16 44<4)°1| 4 3|-‘=>lwl°1l7.-l, 4 1 3.°]^ ^^(2b)-^ 6.7^m, Til 2 a«>lsl ^^(2b)£ 13.4#jn, 

Til 3 EolSl Sl^ 4^(2c)^r 22 Amn°]^- ^t!-, #^11— 7l^ES. 4 Til 1 S<^£l al-g-^# 7>(A;^(= 

(ni-n^Vn^))^ 0.60%. t 11 2 ^ol o^ al^^# ^KA2(=(n2-n4)/ri4))^ 0.05%, ^1 3 ^cHfil ^H^^(=(n^-n,)/n^)) 

fe0.11%°14. 



47I Til 16 47.1<4l°fl 4 "4 •@■4 ^4’£- 1.47tanol jl, 44 1.20/an i414 1.60/an4 ’g-?l°ll^; 47l 'i ^4 4 

4°1 17114 €- 7 l| 4 al 44. 471 4 ^4 44°1144 ^4 O.OeSpsW/km. 44 1.55/anoll44 ^4 #s.= fe 

0.065ps/nn.2/km, 44^ 1.37/an°14. ^4. 44 1.30,an ^114 1.55/an4 4444 ^4 

^7>4 e 4-2.4, ^44 -2-S.fe 44 1.20/an444 444 -21.1ps/nm/km, 44 1.30/an444 444 -12.1ps/nm/km. 
44 1.45 m444 444 -1.3ps/nni/km, 44 1.55pm4144 444 5.1ps/nm/km, 44 1.60/an^44 444 8.4ps/nm/ 
km44. 2-4, 4^ 32mmS. 47144 44 44 1.55/anofl44 44 444 144 0.02dB4 jl, 44 1.55/an4144 431 

44^(Ag„)4 62.6/mi2ol4. 



(71117 444) 

^ 14 # 4 4444 Til 17 444^ 2 44 244 4 3 4444 4'& 2S.4<a4 7V44 ^44. 43: 4 

443.42 4 !S 2 = 44-i- ?f^4. 

4-71 4 17 4444 4^ 4 444fe 4^4 4 3 4444 447>42. ^44(ni)4 4 1 244. 44 4 1 24 

el s]^4 4442 . SE 4 ■i' 44 -(n 2 )(<ni) 4 r 4 2 244. 4-71 4 2 244 4t4 4442 EE4 ■l-4-i:(n3)(<n2) 

-i- 442 ^nSr 4-444. 

24. 471 4 17 -M444 44 4 44444, 4 1 244 4^ 4^(2a)^ 7.5/an. 4 2 244 4^ 4^(2b)^ 29.0/an 
44 ' 2^, #42 =^44 7l^E2 ^41 244 4#^^ 4(Ai(=(ni-n3)/n3))fe 0.61%. 4 2 244 

^I'S'^'i: 4(A2(=(n2-n3)/n3))-c- 0.10% 44. 



AJ .71 7 fl 17 14 .^. 4 4444 °i 4^^ 1.40/an42, 4"t 1.20/an 44 1.60/an4 '^44^ ^J- 7 l 4 

^4 17114 $^442 SI4. -y-71 44444 0.071ps/nni2/km, 4^J- 1.55/an47^4 ^'tl: 

0.059psW/km. 5!2S 4^j-'& 1.78/an44. 2^. 442 44- 1.30/an 44 1.55/an4 >^444 #2^^ ^2#4 

^7>42 5i24, 4 - 4422 ^ 44 - 1.20/an444 ^'il'4 -17.4ps/nm/km, 44" 1.30/an444 ir'iI-4 -7.7ps/nm/km, 4 
4 1.45 m444 ^-t>4 3.5ps/ran/km, 44- 1.55/an444 ^-44 9.7ps/nm/km. 44- 1.60/an444 •Sr'il-4 12.6ps/nm/ 
km44. 2t!-, 44 32nim2 4714-i: 44 44- 1.55/an444 ^^-c: 1^4- 0.00002dB°l2. 44- 1.55/an47^4 

-M3: 4^4(Agfj)^ 60.3/an244. 



TflAeflA-i. E 6 ^ 2 74 244 44 4-4 24 44-4-71 4 1 44 4 3 e 42 3 ^ a?-s4 4 4444 ^44. 

44 l.55/an47l4 ^4 ^2 = 7> o.oepsW/km 444 ^22# 4^ 4^4 4444 444 44 ^444. 

(Til IS M44) 
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^ ^ ^1 18 £ 6°\] 5 ^-0: =5.2l-<y# 7>^j!]. -S-aHI. 7<1^/4 

^s.H# ^ i^o)BloiDK 

''^7] ^1 18 t4€- ^ ^1 5 -^^'l<^]fil- n]-^7}7.]s, #^4-i-(ni)l- 1 '^7] ^1 1 ^<>1 

si Sl^oi] 7^7,1 s|ji 5 £^ #l#(n 2 )(<ni)l- 3.^^ ^1 2 ^c^sl-. 7^V7] t 1 ] 2 ^<>lsl sl^ol] ^^^ISlJi ^’4^(n3)(>ri2, 

<nj)# ?>^ 3 3<>lfil-. ^il-71 71) 3 3'^sl sl^ofl ^7,l5lJi #^4#(n4)(=n2)^ #211^ ^«lt!-4. 

^’■^l 7^1 18 u4€- ^ 4olal°fl^'i. ^1 1 S<H2l 5]-^ 2]^(2a)^ S-Ssm. ^1 2 ScH^^l s]-^ 3l^(2b)-0r 22.8^im. 

nl 3 3.o]9.] 9]^ 3l7g(2c)^r 34.6tfn°m. #2fl^ °i'^s] ^ ^ l m°]9.] ^KAj(= 

(ni-n^Vnp)^ 0.48%. ^] 2 S^^s] 03=11^3. 517] 0 %. M] 3 5lolsl ^V(A3(= 

(ng-n^Vn^))^ 0 . 12 % °1 cf. 

^J-71 Tfl 18 ^AloJlcHl 14# ^ 331-olijlS) eg ^74 j^Tg-A 1.41ianolJl. sl^g- 1.20;ai) ^41 7-1 1.60wrSl 7^>7l <g ^-t> 31 

^>°1 1711°V €^7fl5l-ji oitj., AV7I ^ sl-Tg-cHiAlsl 0.058ps/nm2/km, 1.55sm°fl7-isl ^av 

0.040ps/iini2/km, 5.2.H 1.75/ffli<7lc}-. 5E^, iil-^> 1.30sm i4l7-l l.SSsmSl 'S01'>ll7-4 = ^ ^2:1- 7)1 

^7}sl-i 51-^^, ^7))ai^^A Tq.;g- i.20ian‘HlA-)sl ^a>o] -I6.5ps/raii/km. 1.30/an°)l-^i si -g-tVo] -7.5ps/nm/kin, 

^ 1.45 m°)l A-1 s) g-Alo] 2.1ps/nm/km. 1.55/im°)lA4sl g-Alo) 6.8ps/nm/km, SITS' 1.60sni°ll7.-) s) -g-Alo] S.Gps/nm/km 
“lei. SEtb. 2)TS 32mmS. 34-71^1- nflsl 3 l^ 1.55pmo)l A^sl -g-^a 1^^ 0.2dB<7l Jl. 4^3^ 1.55pmo)l t--) S) -gi ig-'g 

2 l(Ag{,)^ 57.1^11)2014. 

(7)1 19^4 o^]) 

A >^tgo)l 14 ^ 40144 . 7)1 19 i 60)1 £Al^ 7)1 5 -^T-HlSl- =3.44* 7>44 -S-^l °fl , 7.]:^^ 

*3 = -f- 4^ 4 444°14. 414 7)1 19 44 414 ■g'7g^ =344* 7)1 2 ao)si ^74^(n^)o] -f-sflc <g«si g- 

7ig(n4)34S *7)1 747^5^01 7401 ) 7 .^, a^>7] 5 gAlo^m ^^^9] 7)1 18 4a]c^1s1. 434. 

47l 7)1 19 gAHioii 4^ 4o)4^ Aj.^o| 5 gAic^i4 4^7>7-is.. *74.§-(npA 1 344, 7^.7] 7,1 ^ 30) 

4 sl^o)1 g^slJi 2^ * 74 ^(n 2 )(<nj)-i- 44 t)1 2 344. 471 t )1 2 344 sl-^o)) ^443 2 .^ ***(n 3 )(>n 2 , 

<rii)* 44 7)1 3 344 , 47l 7)1 3 344 4^4 ^443 2 E^ *^*(n 4 )(<n 3 )-i- #h 1)3 <^4* *4^4. 

SEtb. 4-71 7)1 19*44011 4* ^ 40 I 444 . 7)1 1 344 sig- 4T§(2a)* 6.2sni, 7)1 2 34^1 4“- zi:g(2b)* 19.9m ( 
7)1 3 344 4-^ *Tg(2c)* 28.4pmol4. St!-. -*2113 <g44 ■i'**(n 4 )-i- 71^33 * 7)1 1 344 4*** 4 (Aj(= 
(rij-n^Vn^))* 0.44%, 7)1 2 344 4#*-ir 4(A2(=(n2-n4)/n4))* 0.01%, 7)1 3 344 *^1'*** 4( A3(=(n3-n4)/ri4)) 

* 0.13%ol4. 

* 7 l ;^)1 19 *A] 4 o)| 4 # ^ 4-0144 4 ** 4*-* 1.38pniol3, 4T9- \.20nm i^l^l 1.60/flnSl 4441* *71 <g g-* 4 
* 0 ) I 7 ll* * 7114 ji °i4. * 7 l <g g-* 4 * 47 . 10 ] 0.065ps/nn)2/km, 4* 1.55pni444 ** *3 = * 

0.O47ps/nm2/km, ^3= 4*-0r 1 . 52 pmo] 4 . ^o]^ 4* 1.30/ai 44 1.55/ffli4 44471 g-* *3 = * *31-7)1 

*7}43 434 , -?-7)1^3S.A 7^;* 1 . 20 sm°H 7 lsl g-Afo] -14.5ps/nni/km, 4* l.SOsmofl^i 4 *-*ol -5.4ps/iuii/km, 4 

* 1.45mofl44 **o) 4.4ps/nm/km, 4* 1 . 55 jumo)l 7 lsl g-t>o] 9.4ps/nm/km, 4* 1.60/®°ll7l4 **o] 11.7ps/nn)/km 
ol4. S.*. 4 * 32mm3 *4^* ^414 4* 1 . 55 pmo)l 7 l 4 g* *■** 14* 0.07dBol3, 4* 1 . 55 /ano)| 7 l s] ^ 
*4(A^j,)* 64.5 /ot2o14. 

( 7)1 20 * 40 ) 1 ) 
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^ ^ ^1 20-M^Hlfe 5- 7°fl ^1 6 o>:?}-7>7,ls.. tqnefliiie -^HflE. ^3^^ 

7>^32]- ^7>]ol|_ 7-1 -g-^ ^ S.tt, 7l1 20 'a7,'|<^l°l -g^-i- ^l-'S-fi-l Tfl 

19 ^AH1S^. D>^7>7ls. ^1 2 3.o]2] #74^(n2)o] #2(1= <g^Sl #4i&(n4):e.l^£ ^Tfl #7j5)o( 0^4. 

Aj-7i 20'a>^Hl°11 '4€- ^ ^1 6 -^T-lodfil- dV^7}-71s., ^^-i-Cnp-i- S-fe- 1 

>a-7] 7(1 1 sq^ofl #7lElJL at!- ^^4#(n2)(<nj)-i- Til 2 3.0]^, -^^7] 7(1 2 30 ]^ sq^ofl -^7lslJi atb # 

^^(nglOna. <rii)* ^1 3 3o]^ ^^Itl-cl-. atb, 3 3<>]s] S-l^oH ^^l^lJi atb ^€-§:(n5)(< 

-Ssflasl-. >3-7l Vfl^ SEt! ^^d-i:(n4){<n3. >ns)* ^^1 

^\3, oil- ifl-% ^ &1# -^211 = 011 21*11 tiaeil^a ^a7>^7j5ioi ^t\-. 

"^-71 ^1 20 -eT-lofloll n(.e. ill-ol Hi o(l A-1 _ 7(1 1 a<^2l ^l^ 2(^(2a)^ 5.6pm, 7(1 2 3.<>l2l 21^ 2l^(2b)’Sr 19.7xan, 
7(1 3’^olo( <2(:a 3i;^(2c)^ 28.1pm. Ml# «2fl^2l a]:g(2d)# 42.0f®oliM-. SE^, 2(^ #2fl = 2l ##*(n4)# 7l# 

as. tt ^1 1 30(21 al^^# 7KAi(=(ni-n4)/n4))# 0.55%, t( 1 2 So(si hI- 1-74^ 7KA2(=(n2-n4)/n4))# 0.01%. t( 1 3 
30(01 Hi### 7KA3(=(n3-n4)/n4»# 0.16%, Ml# #sll32l ul-### #(A5(=(n5-n4)/n4))# -0.05% ol#. 

#-7l 7(1 20 2|-1- # #o(Hl °1 eg ^7): ##-2. i,40;jnola. ##• 1.20/im Ml# 1.60;zm2l 747] eg ig. 

#ol 17(1# #7ll#a Si#-. #7l «g ^7(. :^#-o(|7( o( ^A}. 0.0 59ps/nni^/kin, 21-#- 1.55pm<Hl7.(2l ^t> 

0.043ps/iini2/km, #a= ### 1.59;anol#-. a#. #o(£ #74 i^^Oim Ml# 1.55/fln2l ##o(l7( #aa# #31-7(1 
■f^7>#a SZa#, #^m#aa# 1.20//mo11#2l ^tj-o] -iS.Sps/nm/km, #-#■ 1.30;ano11#2l l-tVol -6.9ps/i-Hn/km, # 

#■ 1.45mofl7(£q -S-Tlol 2.7ps/nm/km. #-#• 1.55;an°11#2l 1 -tVoI 7.4ps/nm/km, #-#■ 1.60;ano1|#2l -g-Tlol 9.5ps/iim/kin 
ol# a#, ## 32mm3 #### #2l #■#■ 1.55/an°fl#2l #74 ^,40. o.OOldBola, #-#• l.SSpmofl# 2( #3: 

##al(A^ff)# 50.4 /mi2o1#. 



(7(1 21 'd##) 

S. #^o(| n|.#. jg- #olH( 2 l # 21 ^7l<41^ a 60(1 a^l# 7(1 5 # 710 ( 1 #- #A ■### aa#-<d# 7>#2|- -i-Alofl^ 7 (.g- 7 }- 
#aai- ## # #-oi B( oi #. 

#7l 7(1 21 ^7lo(lo(l #=. #■ #olH(^ #-#21 7(1 5 ^#0(121- o>#-7>7la, -g-^-irCn j)-ir ## 7(1 1 2 o(#-, # 7 ! 7(1 l a.o( 
# #^0(1 ###a a# ^^^(n2)(<ni)# #•# 7(1 2 30(21-, 7J-71 7(1 2 3o(2l 2l^o(l ###a a# ^^#(n 3 )(>n 2 , 
<n 4 )-i- #•# 7(1 3 ao( 2 l-, #-7l 7(1 3 30(21 2 l^o(] ##5la a# #^#(n 4 )(=n 2 )# ## -^2113 ‘g## #«lt!-#. 

3#, "S'# 7(1 21 -S#<41o(l nl-^ #- jil-olH(ol|7(, 7(1 1 ao( 2 l 21 -^ ##(2a)-Sr 6.1tfn, 7(1 2 ao(2| 2 - 1 -^ ##(2b)# 17.8/01, 
7(1 3 ao(21 21-^ ##(2c)# 25.4/anol#. a#, -^Mla 'g^sl ###(n 4 )-i- 7l^aa #7(11 ao(2l al-i-#-ir #(Aj(= 
(ni-n 4 )/n 4 »# 0.45%, A 2 3o]s] #### ## n2=n43 ##S)o( '^7] nfl^ofl 0 %. 7(1 3 3o(2l #(A 3 (= 

(n3-n4)/n4»# 0.14% ol#. 



#7l 7(1 21 ###0(1 ul-.^ ^ 4olH(2l eg ^7}- 4#-^ 1.40/mOla, 4# 1.20pm Ml^l I.6O/012I #7l eg §7} 4 

#ol i7llo}- #7(l#-a SZ4. #7l eg ^7V 4#-o(]7(21 ■§-# ^^.3# 0.057ps/nm^/km, 4#- 1.55/ano(l7(2l -g-# 

0.046ps/nm^/km, 5i3a 4-#-&- 1.44/flnolcl-. a#, #o(a 4#" 1.30//m Ml^l 1.55//m4 *a-### ■§■#■ #aa— #3-§-7(l 
#7l-4a SZa#, -###aa# 4#- 1.20/010(17(21 -g-tl-ol -I5.2ps/iim/km. 4# 1.30/010(17(21 #-#ol -6.5ps/nm/km. 4 
#• 1.45 mo(l7(2l -S-T+ol 2.7ps/iini/km. 4#- 1.55/0io(l7(2l ^#ol 7.5ps/nm/km, 4#- 1.6O/0i°fl#2l #-#ol 9.8ps/nm/km 
ol4. a#, ## 32mm3 #■##[-§- #2( 47^- l.55/0io(|7(2l ## ■$•## 1## 0.1 dBola, 4#- 1.55/0io(l7(4 -^3: # 

’a#(Agf,)-ar 64.4/01^014, 

(7(1 22 ##o(l) 
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^ 14 ^ jg- 3 I- 0 I 140 ] ;;)] 22 £. 7 ofl 4 ] 6 °l-*V 7 }x]s. # 2 ]!= ^2iS] ^ 1 # 

= 7}^2l. -i-AlcHl, 7^^AV ^ 3q.o)Blolr4. SE^V. Bflta- 41 22 'g^l<4ls) ^^iSr 

Si 41 20-ti^Hl2l-^ ^VcflS 7fl 2 ^o]S] •i-^i-i-Cn,)^! <=g^sl #^4#(nj):a.cl-S ^41 -^^jilol $][c.K 

^o’-7l 41 22 c 4€- ^ 2l-olHl4lAl. ^<4 41 6 ^^Hlsl- o>^7>7l5.. 4l 1 ^<42l-, 

^6^71 41 1 3<42l S-1^41 ^47-l5lJl ££t> #^d#(n2)(<ni)-i- 41 2 a^lsl-. '^ 7 ] 41 2 ^<4^1 sl^41 ^^Isl # 

•I#(n 3 )(>n 2 , <ni)- 8 - 41 3 3.o]% 4 ^ul^cl-. 2 .^. #sfl= 4] 3 ^<4^1 ^1^41 -t4sl^ ^^4#(n3)(< 

ng)# 41^ #41 = 2l-. -^^71 i41^ #efl = sl sl^41 ^i^lslJi 21} #l-i:(nj)(<n3. >113)^ ^>-1^ €41 = 1- 4^«1 

«1-3l. o]^ 41^ ^ s]^ #41^011 sl^ cl = 4122 #Efl2 ^3l7} £14 •A^}. 

SE1}. 'AA 41 22 ^4441 t4«^ 4- 444414. 41 1 ^44 4-t- 4^(2a)^ 6 . Of®. 41 2 ^44 si-?- 4^(2b)^ 19.7 
m. 41 3 S4sl s].?. 4^(2c)^ 30.0/®, 41# #41^4 4# zl^(2d)-€r 44.8/®44-. $1}. 4# # 41:^4 

7l#2S. H: 41 1 S4S1 4#^4^ #(Aj(=(ni-n4)/ri4))# 0.46%, 41 2 344 #( A 2 (=(n 2 -n 4 )/np)# -0.05% 

, 7 ll 3 244 4#^4# 7 HA 3 (=(n 3 -n 4 )/n 4 ))# 0.16<%>. 41# #4134 4### #( A 3 (=(n 3 -n^)/nj))# -0.05%44-. 

#1-71 41 22 #7.1414 4-€- ^ 4-444 A 4#-e- 1.39/®43. 4 # 1 . 20 /®' 41^1 i. 60 /®sl •§44^ #7l °i ^74 4 - 
#4 17B4- # 7 fl #2 51 c}. # 7 l 4 4 -# 4 l 7 .-l 2 l ^2 = # 0.052psW/km. 4-# 1 . 55 /®°!!^!°! ^s.E.^ 

0.023ps/nm2/km, ^.2.= 4-## 1.66/®44-. 443 4-# 1.30/® 414 1.55/®4 ’344171 ^3#41 

^7}t}Jl # 24 , ■?'4142S.# 4#- 1.20/®4l7l4 -§"t}-°l -14.4ps/nm/km, 4-4" 1.30/®47l4 -§-#°l -5.7ps/nin/km, 4 
#■ 1.45m4l7l £] ^#-°l 2.8ps/™/km, 4# 1 . 55 /®'^!^!®! #-t>ol 5.9ps/nin/ki-n. 4-#- 1.60/®4l7l4 -S-#-®! 7.0ps/nn)/km 
44. £#•, 44 32mm3 4-44# 414 4-# i.55/®°fl 714 -g-^g ^#-8: i#4o.3dB43., 4-4 1.55/®4l7l 4 
4(Ag„)# 55.6/®244. 



3 11# I 13 -oahi zi-zi-ofl 4-7114^ 4444 44 7>4 # 7 ^^ ^jeI# aol4-. 2 #, 3 12 # 7j. 

^4 14 v)i 4 Tfl 22 #714 4-#4 4# ^ 4444 44 7 V 4 ^ 7 ^^ 7^41} a4 4. 4-&4 S4 44- >a 4sl- #4. 

Tfl 1 ifl7l Tfl 22 #7144 4# ^ 444# 43 5144, 4-# 1.20/® 44 1.60/®4 ’344 4 ■## 4-#4 17115}- #7ilsl- 
3, n 4 4## 4-# 1.37/® 44 i.50/®4 >344 #71142 44. #4. 4 3, 4 4, 4 6 44 4 9,4 11 44 7II 

14 ^ 4 17 44 4 22 #44471:^ 4 4#-S, 5 ^;g- i.37xai) 44 1.43/®sl *^?1 44 ^3, 4 2, 4 5, 4 15 ^ 7ll 

16 #71447}# 'g ## 4-4-# 44- 1.45/®343 3 .JL S# 1.55/® 44sl »«4 44 oic}. 42 44 #4 44-. 4 # 

# 44-47} si ## #44# O.lOps/nm^/km 4443. ^3= 4## 1.3/® 4444. 447}, o ]^ 42 4# 

4- 4443 1.3/® 44-4 ^ 1.55/® 4444# 4 ## 44-4 #711471 2^^ 431, ois. 4 4;^ tii4oi|A}4 ^#2 4- 
711 44# 4# 320171 ##4 44- 44# 4-S-# 4- ##4 4#-#4. 3#-. 44- l.55/®47}. 4 1. 4 2, 4 

6. 4 13 44 Til 15 ^ 4 18 44 4 22 #714^ 47j- l.55/®47}4 ## #3 = 7}- 0.06ps/i®2/km 0I4, 4 13 4 

4 711 22 #44# S}# ^-S ^7> ^2 = * ##4. 

3#, ^1 1 44 7)1 22 # 7 HH 444# 43 4014 , 47 J- 1 . 30 ,® 44 l.55/®4 ■3447} ^s.^ 7 } 42 

#4 #443 513, 4 # 1.3/® ^ 4# 1.55/®44-4 -## 744 ^) 7 ]. I2ps/nm/km ol^olcl-. 447 }, ols. 0)2 S!-#-# 4- 
4443 1.3/® 47 J -4 ^ 1.55/® 47J-447}S1 74nfl47> #44 i.3/ot 47J-44 A ## 4## ## a# ## 3 

3 % 4444 4 # 1.55/® 4#447}4 ##4(i7ps/nni/km 7g2)4 4344 ##4 4-4-. 7>^. 4 ## 7i2®J #4 
37 }. #7l ##• 22 4 4444 1.55/® 47j-cfl4l7}sl ##4(17ps/nni/km 7g2)44 4-§- 7V#5>#, 4 l 47 } 7 ^] 

22 #714 444 #44# 4 444# 43 #om, 4 44 444 1.2/® 44 1.7/®4 ■344 4 ##44 4-§-4 
4^44-. 



3# , Til 1 ifl^i 4 22 #7144 4-# # 444# 43 40 I 14 , ^7i 32mni3 #- 4 ## 44 4# 1.55/®47}4 -1^# # 
#4 1#4- 0.5dB 44. #4. 4 1 vfl^l 4 6. 4 11 , 4 13 44 4 17. 4 19 ^ 4 20 #4 447 }# #44# ^# ## 
# 0.06dB 4443 . 441-4 -i-4 7lo]4# ## #7>* i##33 444 # 4# #47} ti>#44ci.. 24 , 4 1 4 
4 4 22 #7144 4-1- # 444# 43 #ol4 4 # 1.55/®47}4 #3: ###(Ag„)oi 45^2 o]-y. .^t:l. 4 1 , 4 3 4 
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X] ;Hl 14 16 ^1 22-M^HI^I ^2: 4W# ojjl 

^igz^jil- wlasV<s^ -S-^°]^M- ^ °1 ^ 

pqy] 4^3?- ■i’^ 3L3>2^^S. 



f^sflcL] ^<4 A13.S. ^ at-oiB^sl 



S. 2b S. 3 ^ 10°fl S.^1^ ^ sl-oli^-^l -i-^^ S.S.sf'SdSO 950)-cr 13 ^l-2^o>al 

^ -j7>£lo1 71# ‘^^(120). £# ^’■71 <^^(120) 

ol Cl^SlliiS -g-Efl^. ^2i% #SflS.)3l ■I'^-ir-S' 7l#^S. ■?}• 71-21 ^'^7l7> 1% *1 o}c>l J1 

^ril*l7>-0.5% <^1^’-°1’^. 7)1 13^7Hlo1lA.l^a2j|= Cgrf(i20)o)l l-4i* «7>^^S.'^,#4 h1?Vs 1 eg rfjq. ^sJ] 

C c^^sl-oi -i-744-sl ^l-l- HTll ^ #7^4- ^a]«1.7:lo>, ol -gAHlollA^S. #211= ‘^^(120)<^ cfltlrS^ 
(110)21 Bl### ^Vfil ^tfl^l# 1% ols>oicl-. :ii# 74^ egrt^ ofl# #14 Ge €rt7> #^E);^loV, n Bm 

1% 01^1-0171 ofl#'Hl, ^ j^“lBlsi :^12:(-S-## ^71-ofl 2I# ^l<H)7l- Bi^i^i -g-oi^yjo., S.^, ^ “ 

ay Til ^cy. 71### ‘=i^# °H-1- 1-^ F^rt7y #7y^^s.'«l ^ ‘^l-S’^-fr -0.5% °14°1 

7l ifl#o)l, «1 «ll#- #■ 4°1«121 y^]2i^ #<^l5yiil-. 

£ 13# 7)1 1 #ahh uy# #- 5421B121 3y7j-°il tiltt ##> £#«y^ n2il = <^lcy. o] nsn^oii s^i^ yy^y #-oi. 

3^#. 1.30,® Bfl# 1.55/xm2l ## 9X^- £ 14 ^ £ 15# 7l2l7y ### 

^ ##t!: ^-T-^i 7)1 1 #AHiofl ny# #• 4<^1«1^ 3y^°fl s.Aioy# n5ll#.oicy. o] nei)_ 

oil £A1# Bysy #oi. i. 38 <®^ai oh ##-i 7i## 74^ ##sl #7y7y #7g#cy. Aj-71 s u^fl B>2y #-# 

rfc# iiyol Bl ol|A-l^ aI si 7y #-§:Sl ^S^yolTlal ^jl OH 71-21 '9'#^2l ^7l '^T°ll . OH -g— r°ll 

7^01^ J7y# 0.5dB/km ^£°1cy. «:«. :£ 15°11 :£^1€ «>21- ^ 3^olu1ol|Al^ 

7lsl7y ##^1 ^^>ol7l 0H7121 ##^0l 7174S101 oj7l nfl^ol), OH #-#°1| 71<?1# ## #^^21 f^7y# O.OldB/ 
km7j5.S. #7)1 :e|ji SJty. 2.#, o] ay# tfl^# ^S. #• tfl'^^.S.Al o]#ay:^ ##oll^ ^ ## 3y#S 1.45/ai.a.H- 



H 3 .JL 5E# 1.55/im 2l*y2l xflofl #7g# ojey. t) 1 2 7ll 12 ^ ^1 14 xfl# Tfl 22 ^aHH ny.; 
ay Si 3y-#-e>n efl# ## ^Ag ## ## ^7gi #-cy. 



#■ T^o] tti zy 



2.#- S. 16# ^4=- #2l7> -i-##tl- 7)1 13 -SaIoIIod #- jyoiaysi iiy^g-oi) tH# ## ## ^Ag 4 iAloyii -rL2ll,5.<^lBy. #• 
7l Tli 13 #AHHAlfe ## AlHl7y ##&y7ii ^eyoiAiAi ##, OH ##°fl 7l## #7y(3^Ag. 1.38,®)^ 

0.3dB/kmo1cy. ^7l, Ag-71 7 II 13 -^aHIsI ##2. ##^1 ^Byo!#^, 2 U-i 2 a 1^ aysy #ol .^Ag- i.3,an 

oflAl 2l ## #^2l #7y(i^#- 1.38wn)* O.OldB/km ol^ys ^Afltl-cy. 

at!-. # t4# ^ ^°1«1# ^^7l zy #aHo 1 i # 7^21# #oi oyqsy oiEi 7 }^]^ ^^°1 7}^^jl, #’3, # «• 

21 111 oflAg n si ofls. #711 7y 7y#aycy. 

.£ 17a^ 7)) 18 tf|7l 7)1 22 'aAlollo)| ^tflAl, liy#- 1.55sni°l|Al2l #3: ^ (A^ffl^y ##■ ^S..S.2l -t+Tlla- 2 a 1 ©y 

# neflaolty. 2#-, <^1 ZL2112#, PI. P5, P7, P9. PIO, P18 ^7] P22# 7)1 l, 7)1 5 , 7)1 7, t)1 9 , 7)1 10 t)1 18 >4171 t)1 

^2 -^AHifii #Jl W^^(A^,f)3y #Ay *2221 ^7111- 2Aisy# #oicy. 



ol nsll2o)|A-i <# * sl#ol, a 6°11 2Ai# Bysy #■# ### 22^'^# #■# # syoiaK^!)] is >fl7i Afl 22 -^aIo^dsi # 

#, syAg- i.55,anol|Al fi1 #a> #5.2# #^1 ^7)1 ^ * Sl^. SEtt. ^l# 7)1 18 >11# 7)1 22 ^aHH uy^ #■ sy^^l^l^i# 
##■ 1.55wn°fl7l2l #3: ty^#(Ag{{)°l 49/ffli^2cya -7l#2 51#-. 



5c#.. ^ 17b# #a 1 c 3)1 o)| #-b(1a-1, 1.55/iin°1lA'1.2l #22 sy^CXcl^y ## 32mi-n2 °l|2l 1## 1 ^ 

# ###-21 :### 2Alwy# ne)l2ol#. 2t!:, °1 .3.2ll#.'>ll7.-1 , pi, p3, P4, P6. P7. PIO, P14 AflAl P16# 7)1 1 , t)) 3. 7)1 
4. 7)1 6 7)1 7r7ll 10 ^ 7)1 14 >-11# 7)1 16 ##<4121 #22 ##-(Xc)2l- #^# ^7)11- S.#^># ^#cy. 2#, »1 

n ^ lyA) « ^.g. 2 6°11 2Al^ -g## 22#-‘a2l- #Ay^ *## 22### #■# #2fl2l ^ #22 

3y#-(Xc)3> -g-# ##2l :#;41# 2Al®y# #ol :t ]##22 1-#^ >4#-7-y. ^#Sl# <^#(Ay# -?-#)# ##-7l 

#. -iiy#- 1.55tfln°1|Al. 32mm'>)lA-lsl *74 ### l.OdB/^. bV^#*!-## 0.06dB/^ o1^y2 ^>71 -^wflAl-c- #2 
2 3y#-(Xc)# 1.05sm ##■. SEt!: 1.3/an °1#-'?1 #®1 By^#sycy. 

tyo-o)!. .2 #>^<41 ny# ^ #* Al2^j2l #- #a1cDo)| ^eflAg #'^t!-#. ■£• 18a# # ’#’^°)1 #•# ^ #4" a 12^521 <4-4 

AHia] 7)isy ^Ag# 2-Ais^y# 2’S°1#-. °1 a®)) aAi-^ ^ *#71(11. 12). #■ #*2(21. 22). #■#-71(30), 

^ 3yolbl(40). ###(50). #• #*2(61. 62). ^ *##(71. 72)# *Blrry:2 Slcy. 
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1.3wn 31-^iJ-cflel aIJ: ^(^1 i ^ ^^5.(21)^ ^<4 7 ] ( ids.-?- l.Sian <4 

S ^^47l(30)£ -fr£®>7) ?1t!- '^li^floli. cil# l-ig. 1.3^ 3^-7^cflofl <^ 4;g-.g. 7^^ s.^ S.H. ^ 4 

<^la1<^l<4. ^^7l(l2)^ 1.55xan -tlJ: 2 ^)-§- ^ ^4^S(22)^ ^'i4 7l(12)5.-?-El 1.55;an 

^’•3^71(30)^ -S-£5>7] °Pfl°lJl. <41* -t^, 1.55/im <g ** a] 

= S % 1^0] ole}. 

^’^51-71(30)^ ^*5.(21. 22)* * 1.3/an ^ 1.55/an *4s>Jl, o] 1}-4 

^ 2 ^o 1 b 1 ( 40 )oH .^K^cl- % 3^-0101(40)* ^'-5l-7l(30)oll £l«11 *sl-^ 1.3;an -{Qs: ^ S 1.55/an 3}-7j-cfl 

^ *31-71(50)* *3il-7)(50)* ^ 3]^-°lol(40)* *3il-^l-°l * 1.3/an sl^^J-tfl^l *3: ^ ^ 1.55 

/an 4^^tflal *5: *3i}.*i:q-. 

^o’-7l % 3^olHl(40)* T^S* 5-^* * ^^<41 14* ^ 3^o]ttlSAl, 3}.^ 1.20/an i-H7-l 1.60/an^l ‘g-?!®!! °i ** 

°1 1711*- *7ll5}ji, =L **r 3^^>* 1.37/an ^7-1 i.50/ansl '^?l(o>%’-zls>7ll* 1.37/an >4171 1.43/ansq >^?1 £ 

* 1.45/anS.El-£ 3?fl 1.50/an olsVfi-l *^?1)<41 Slcf. ^ 3il-oli3l(40)oll7l. aV7] ^ a1 ^av a] 74 

cfl^l* O.lOps/nm^/km °l sHoV^^l s>7fl* i.55,anofl7l O.Oeps/nm^/km ol^»olcl-. 2.*, Oo^E]ls.7i, 

2l-olHl(40)* 4^1- 1.30/an ^417) 1.55/anSl >^?lofl7l ^44 *S. = * ^£*7fl o):ii, 31-74 1.3^ ^ 474 i.ssjanoll 

-^121 **■ *i4l7l* 0I2 ^0114 12ps/nm/km olsK 2j3g 32mmS. nflo] 31.74 1 , ss^^ofl A<j s] *-^-2- 1^>^ 

0.5dB °l5Ko1-%'-z!S>7ll* 0.06dB ole», 1.55/anofl7ial ^Jl ^’*^(Agff)* 45m^ oHM49/an2s.nl-£ *). 2* sl-74 

1.38/anofl7lal OH *=*<41 7l^* ** **al *7>* O.ldB/km olar>olcl-. 

^ *=*S(6D* *3i|-7l(50)oll slsfl *3l-^ 1.3/an *2 ^7i7l(71)ofl -*£s>7l 44* ** “MflolJi, oil* 

**. 1.3/an 4*clloll ^ ** ?>* i* 3.S. ^ ^olalolcl-. ^.^71(71)* ^ **S.(6D* *34s>c>l * 1.3 

um 2|-^i-i41sl :4-i- 4^74**. **, % **S.(62)* *31-71(50)0)1 2)sfl *3^* 1.55/an 34-7414] s] 7 ^^ ^70 71(72) 

0)1 -^£*71 *1* ** oH^flo] Ji, Oil* 1.55/an al-^'4lo)l ^ ** 3474* ^v* *.^ a12S ^ sl-olalolcf, ^*71 

(72)* ^ *#S.(62)* *34^1-01 * 1.55/an 34*141* *2 *-§- ^**4. 

*7l *7H]oll 14 * * ** a 12E«0)1 ***. *7!7l(ll)S.*El #«£lol * **S.(21)* 71*71 *3471(30)0)1 5.** 
1.3/an 54 *c11* *2 ^ 34. ^7j7i(i2)2*El #^*01 * *^2(22)* tI^a] *3471(30)°)) 1.55/an 34*c)l* * 

S. *3471(30)0)1 *5)1 *34slJi. 7471 **-^01 :4 *-olBl(40)* *3451-0] *3471(50)0)1 £.**14. zislJi. *347) 
(50)0)1 £** *34^* *3471(50)0)1 2lsfl i.3;an 34*tfl* *i *31- l. 55/an 34*141 * a1^ *o)1 * 34**. *34^ 1.3/an 
2l-*c)ls1 *2 ** * *^S.(6D* 71*a1 4^*71(71)0)1 £**£. 1.55/an 3474cfloi ^ *=^£(62)* 71*7] 

=**71(72)0)1 £'**14. 

°12> ^*-<>1. o) **oil 2 ) ^ ** 712^422 Al-*Hl 2 ** * 34oltf|(40)* ** 3 !> * 0 ) 1.3;^ ^ 1.55/an 34 *cflsl 

^'^ofl^i 21^’-* ^ -i-*^ ^«^V* *£* S)7l nfl*o]| , 7471 ^ 34olBl(40)7l- ^l** sfl* Al^'^*-* 

cfl-§-^Sl #*^ 7>*5>7)1 *t4. 

£*. * *^°)1 c4* ^ 340114 *. 7471 *Alo^loi| * 7 ^ 51 * ^ol 01 - 14 S 1 - o]El 7^7l^l *^ol 7l-*5l.cl-. oil* l-’S, ^3471 

(30)S4 *3471(50) A}olofl uflAl* ** uflAll* ^ 34olal(40)* 2 l8b°)l £^1* u>fil- *ol, ^ 340114(403 i-H^l 

40c)2 **slol2 *«4. 

*‘(1* °1-2- 7>*7J 

01*34 *ol 2 *-tgofl Sl5>*. sil* ^ 34 01 14 oil 7-1*. OH *4=0)1 7l** ** *=-^£1 *71-71- *7^£l* 34* 1.38/an-l- S. 
*** 34* 1.37/an iflAl i.50/an3^ ’3^. «>*3l«1-7)1* 34* 1.37/an Hl^l l. 43/an £* 34* 1.45/an2i42 3£ £.* 1.50 
/an ol^Sl ig^oil *'S* ** 34*# *£, ol 34* **** 1.3/an 34^4^! ^ 1.55/an **o)l * ** 34 

*■* 8J*t4. ol* 34* efl^* *2 * 34* cfl^3!l- ol*5l-* *-?-. £12*01 **£l *7^o{| slsfl 4*34 

** al*^ : 4 * *A4* Jl*-*22 *7fl*i4. 2*. *7j* eg ** 34*-oil7<|oi ** *2££1 74tfl^l* O.lOps/nni 
2/km ol*(a>**5>41* 34* 1.55/ano)l7l O.OGps/nm^/km ol*)ol22. 1.3/an 34741)1 ^ l. 55/an 34741)1 *-zloil7-l * ** 

* ol** * 340I14* ^ 712^01 *^20)1 ^-g-*22'«l, 1.3/an 3474111 ^ l. 55/an 3474tll£l **<417] 

*£* * **ol 7}-*-*7il €^1-. 
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(57) '13^ 



1 . 

2 . 

4 . 

5 . 

6 . 

7 . 

31-^ 1 20m l.SOim^ 'S-fl 'i(zero) ^^-|- I7fl^ ^ 3hc>la1S.^i, '^■71 «g 1.37;mi 

^7] l.50m^ ^7^4 ^AHl ^V7] eg ^A> ^^. = 1: ^ch7l ^ S^-olBlofl ^<HA^, 

4^J- 1.3/fln°H'M^l -S-t!:^ 3^-^J- 1 . 55 xan°fl-Ho^ <^1:^ 12ps/iim/km -^l^VTl 

8 . 

Til 7 1.3wn°fl^^^ ^4’^ ^'1^. 1.55;an°1lTl^l <Hh ^A<=>M 6ps/nra/km <^1^4 

91 ^ 4°1«1. 



9 . 

10 . 

4t11 

11 . 

41- Til 

12 . 

^Tfl 

13 . 
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1.20;an 1.60;an2l i-H°11 'g(zero) -g-^ 5-J-^ ^ ''^7] <=i g-tJ: 1.37/an 

1.50;;flnSl -g-^1°fl '-^ 7 ] ggV -y:.y '^ 7 ] ^oluloH oIo^a^, 

l.SSian'HlAi, OH 7]t!tl: f^7}^g- O.lclB/kin ^,-§- s>^. ^ 4°ltf|. 



14 . 

21-Aj- 1.20ian 141A] 1.60<im£l 'g(zero) g-^> l7fl“J 7^^ ^ ai- 71 ‘g g-g: 1.37;® 

AflA] 1.50;ai|S] iflofl eAll^^ -i-Alofl AJ-7) C^ 4Aj-°1lAi g-AV ^6’-7l ^ Si A.^ , 

^ #’4^^ 7l^ O.S ^ «1#74^ 7|.2] ^cfl>.l,7l- 1% °ls>S.Ai 2^dlAl7l- -0.57o Opo’-'g #1# ?^-g- 

^ Tq-olB], 



15 . 

Afl 14 %^°11 ^<gAi. $ #A4.g.^ 7]§AS tl A>Ol 3lifc^l7l- -0.2% °1A{10] #74^ ^ 

^ O.S. si-.b. ^ 



16 . 

All 15 *oMl 5i<gA.i, ^ -aeins] #^4#-i- 7)^0.^ *1 A>a] ^rtA]7l- -0.15%:e.cl-£ ^ #a 4^ as.T^<a^ 

51 ^ ^7^1 ev^. ^ i^C,] . 



^^* 4 - 17 . 



^^*4- 18. 

A^All 

^^« 4 - 19 . 

:^a 4 1.20;® AflA] 1.60;®sl >4^ Aflofl <^(zero) g-^ I7fl’g ^ 3l.oluls.Ai, Aj-71 eg ^4^ 1.37;® 

AflAl 1.50;®2l >4fl Aflofl gAll^4 -f-Alofl J.^7] <^ ^^oflAi Og:.y ?>g. '4-7) ^ ^»lAi, 

3iAj al-£l-Ai 7473.^ 4.7jsl ^74^.S. ^Oi 

aJ- 71 ^oi cg^sl Pl^ofl AA^l^ eg^^ zjLa)^ 5JA O.S. ^g. ^ 4°lBl. 



^^*4-20. 

All 19 ^0^7] #2fl= "^^g. A47I ^cH <g^sl si^oii Btt!- ^4^71 3oi <g^:e.ci. ^g 5lg 4i 

# #Eflcsl. .y.7] #2fl = s] Sl^ofl ^AlHlJl aV 7] gJl SEt^ '47) <^«S.l4S. ^g -i-^^ 

g ?lg SI# gsfls.* 5lg 3lg #g. # #<^1»1. 
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3?-^ 1 20fan l.SOjum^l vflol) <g(zero) ^^-8- l7fl^ ^ st-ojalS.'M. ^7] ^-t}- 3^-^ 1.37^an 

Xfl^l 1.50;®3^ ^c^7l ^ 3h^J-°flAi Ofoj '-^y] ^ 9X°]'<]. 

n]-e}Al ^ ^1 1 3.0] ^J-7l 5^1 1 ^<>121 3]^-=^ ^^151:2 S.^ ^^7] ;^1 

1 3.o]S.t]-S. '^S: -1-^-i:^ Til 2 ^o]s. og^jq-, 

>^0^71 ^ 4‘=>1«1. 



22 . 

^1 21 Si'HT.q, ^7] ‘g^’S:. -*^7l Tfl 2 3l^ofl ^^>51 Stb '^•71 Tl] 2 ^ 

^ ^Eflca]., Aj-7i ifls ^^151:2. -^71 xfl# -l-sflHiicVS. ^J1 2.^!: "a- 7] 2 3<>1.e.tq-2 #4^ 



^^•*9-23. 

1 20m ifl^l 1.60tfnSl >S4q vfl<Hl <^(zero) ^4+ l7fl^ ^ 2|-ol«1s.7q, ^^7] 1.37/an 

l.SOfffll^ Vflofl ^7fl^3|- -S-aH ^>71 ^ ^A1 iq-A^oUAi of<?l *S.H* ^0^71 ^ ^o]^o\] ^O^Aq. 

4.;^ t4a|.Aq ‘g^^s.Aq, 4^7^ o^ ^] 1 3 °]si^, -^^7] Tfl 1 '^^71 tii 1 3 

cHiCl-2 Tfl 2 ^7l Tfl 2 -^Alsjjl -^7] 7{| 2 'I’^-S-a 

Til 3 30IS. ©l-f-OlAl^ sol ‘^^3)-. 

^^7l sol cg^sl si^oii ^ 3q-oiBi. 



24. 

Til 23 9X<^y'], Til 2 3o]S] ^ 74 ^. 2 , ^V7l #Efls '^^sl ^^4^4 :g-7li4 ^ o. ^ ^ 

°1»1. 



25. 

Til 23 ^<41 SiolAl, -a-71 #2112 'g^-gr, ^1-71 ;^1 3 a<Hsl il^ofl ^^>S 2# ^7l Til 3 '^.S: ■!•#•§:#- ^ 

& •sj^;c4_ .^ 7 ] xq|.& #eB23l -sq^ofl #a 1 s|s '^•71 vij^ #H}]2jitq-s -^s 2# '^•71 Tfl 3 #^'§: 

^ 5^-^ 21# #eflsl- ^ 31-oiHi. 



26. 

Til 25 ■#'>11 Si<H7-l. ^7l Til 2 20 I 2 I ##-ir'gr •^o’’7l *1# -f-ells^l -i-#-i-3l- ^7li4 2 ^ i-g: *}:^, 4 4 

°1»1. 



27. 

1 20 m ^7-1 l.eo/imal ifloll °§(.zero) 4^4^ i7fl^V 4 4 o1b1sa 1. Aj.71 4 4^4.5. 44 1.37^ 

^y] 1 . 50 ;an£l vll‘>11 eTli# 3 > 4 AH 1 471 eg ^4 s^y^o^iA] 044 -4 #S. = # 7471 4 4 ° 1 « 1 ^ SJ^tI. 
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^-8- t4ei-A^ p^] 1 a<^s}-, '^7] .^ii i i 3. 

'~^ 7 ] <^'^0^ s^^oll ^4^,1^ §Hflc ^ 



28. 

^1 27 SoM] SJc^A^, aj- 71 ^eflc '' 0 ^ 7 ) Til 2 sola] sl^oi) ^s>ji se^V '-^ 7 ] Tfl 2 ^°l.a.cl- >-H 

# ®2fl = 2l-, '^ 7 ] vll^ #eH = s) al^oil ^;rl£lJi 7g-7i #efl = icf£ ^^ 7 ] Til 2 ^oi:a.cl-£ 

^ 5V- 5,1^ S>^. ^ 5 ^°lHl. 



29. 

1.20;® -^7] 1.60;®^! vfl°ll '^(zero) 4^* l7ll^ 4 4°14^4. "^-4 'g -g-tV 4-^J^’a- 1.37;® 

1114 1.50;®2l *^4 iH4| s-aIoII Tg. 7 ] eg « av ji^^-oiiA-i o,iol ^aV ^^7l 4 444°fl SI44. 

^ 7 g ^.fi- ui-si-A^ <^ 4 °.s. 4 . 4 i 44 #4*# 341 1 a-44. '^^ 7 ] 4 1 ^oi4 4 ^°il -^44:11 ^o '-4 4 1 ^ 

<>1 tici-s. 4--b All 2 344 -. ^^4 Til 2 s44 ai^°fl -^44^ 4 -aI ai 1 2 3.4 J14-S. 4"’& 

Til 3 344-. 3^-71 Til 3 ^<44 4^°11 -^44^ 3 ^. 7 ] ^ii 3 s4*i4s ai1 4 4^44^ ^4 

<^44, 

aJ-71 30 ] <g44 4^41 ^44^. ^o’-7l All 4 s4.a.4s 4-8: # 2 fl:^-I- ^4t!- 4^ 4=8 .2.S 4fe. 4 4 

44. 



30. 

1.3tfn 4444 All 1 4# ai1 1 44^714, 

1.55;® 44=114 All 2 4^ #44^ All 2 #4714. 

4-71 Til 1 ^^7is.-?-El #^4 47l All 1 44. 44 All 2 #44S.44 #44 47l ai 1 2 4-i- 44(^iS)4# 44714, 

^ 7 } Ag- 7 ) ^ 4 - 4 ^ 5 . 444^. 44 444°fl 44 444 44 All 1 ^ ^ 44 ai 1 2 4 44# 4#4# 

4 4445 . Ai, Ag-7] ^ i^oiHi^ 1.20;® 44 l.60;®4 44 =fl°ll <^(zero) ^4 44# 17114 4^. 44 ^ ^4 4 
4# 44 1.37;® 44 1.50;®21 *§4 44 ^a 1142 V 44011 a^ 7 ] eg 4 Ag.oi)Ai og:^ « .y. 4^, 44 4 4 

oiBi®. #ul4, 4 4 # 4 ^^5. 



31. 

4a11 

32. 

4a11 

33. 

4 All 



34 . 
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35 . 



36 . 

30 «J-<^ 

^J-7l ^ 1.37/fln 1.43/an :5}^ ^ 



37 . 

30 

Aj- 7 ] eg 21-^ 1.45/an:e.c}-2. 3.3L Stb l.SOwn ^ 7.]:^.^. 

38 . 

Til 30*^<i sa°i7<i, 



^^7) ^-tv = ^ : d . ^tfl^l7l- O.lOps/nm^/kin °1^^ ^4- s-}^, ^ 



39 . 

^1 30^1-^ SlolT-i, 

4^J- 1.55/anoH^-l. 0.06ps/nm2/km °U>2l = * °-S. ^ 

40 . 

Til 30 ^’■'i 

1 . 30 ^® xfl^l 1 . 55 fflnfi 1 >^^l° 11 ^'l. ^J -71 = ^ 314 : ^ 

^^^ 41 . 

Til 30*J-ofl SI'>17.-1, 

4^ l.SSffflioHAi, 3]^ 32mmS. 3} 71314- “ll°fl 0.5dB/^ °1^>7> 51-^ ^^4- ^4- ^ a1^ 



42 . 

Til 41 
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32mmS. nflofl 0.06db/li ols>7l- 

^ Bfl 



:t>2 









43. 

Til 30 

4^^ 1.55//H10114. 45/an2 ol^o^-^ -^5. 33^ 4^1 ®.S. 

44. 

Tfl 43 4-°11 ^44, 

1.55;an°fl4. 49/im2ii4.£ €• ^Ji. ^^4# 4 

45. 

^ 30 4°fl ^44, 

1.05/an 4^. 4 

46. 

^) 45 *J-'>il 5144. 

l.30im 44-4 4^-i- 4--b 4-i- ^^’.5.3. o)-^. 4 

3F-’S 
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